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Fig. 1. The result of eating poison larkspur.



POISONOUS PLANT CHART
The six most important stock-poisoning plants in Oregon, precautions, control, symptoms, and remedies.
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The Principal Stock-Poisoning Plants
of Oregon

By WILLIAM E. LAWRENCE
The purpose of this bulletin is to put into convenient and readily

accessible form the information regarding poisonous plants that will
be of most use to the Oregon farmer or stockman. The presentation is
necessarily incomplete and many of the special cases known to the ranch-
man could not be treated here. The idea underlying the choice of ma-
terial has been to aid the owner in working out his problems of stock
management.

PLANT POISONING OF STOCK AND ITS PREVENTION
EXTENT OF POISONING IN OREGON

The annual toll of the poisonous plants in Oregon is surprisingly
heavy, and with the increase in livestock values the seriousness of these
plants becomes greater. On the open range the loss -from poisonous
plants is much greater than that from infectious and contagious dis-
eases. Losses from poisonous plants are also said to be much greater
than those caused by predatory animals.' There are no accurate data
which can be cited regarding actual annual total of losses. For the
Western ranges it has been estimated by Marsh and others that larkspur
frequently causes losses among individual herds of cattle up to 10
percent, death camas or lupine 50 or 60 percent, and loco from 5 to 50
percent. By far the greater number of losses are never reported.

Every stockman should know the leading poisonous plants, finding
out where they grow and why they cause poisoning, then so manage the
stock that they do not have access to dangerous plants. This is the un-
derlying principle of a rational policy in stock management to avoid
losses from poisonous plants. Cures must not be relied upon. They
are too uncertain even if poisoned animals are discovered before death.
Fully half of the deaths due to poisonous plants occur before the suffering
animals are discovered by their owners. How to know the plant, how to
recognize the conditions of danger, and how to prevent losses are the
questions which this bulletin attempts to answer in a brief way.

CONDITIONS AFFECTING STOCK-POISONING

The condition of the poisonous plant, the condition of the animal,
the season of the year, and abundance of feed are the big factors in the
stock-poisoning problem. These factors vary so much in different
localities and from year to year that the farmer should regard his own
problems as demanding his own personal study. Some of the most im-
portant points to be kept in mind may be discussed here.

The Plant. It is not enough to know that a certain plant contains a
violent poison. One must also consider whether plants are likely to be
eaten in the pasture or on the range, or at the season of the year when
dangerous, and whether the poison is contained in the part of the plant
usually eaten. For example, larkspur is most dangerous before blossom-
ing time; the poison in the water-hemlock is mostly in the rootstock.
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The Animal. Young animals are more susceptible to poisoning than
old ones, and animals new to a locality are more likely to eat poisonous
plants than those familiar with the region. Sheep are thought to be im-
mune to larkspur poisoning. Cattle are probably just as susceptible to
death-camas poisoning as sheep, but because of their larger body-weight
the cattle rarely get a sufficient amount to cause poisoning. Hungry
sheep or a band driven hurriedly through lupine are more likely to eat
a large amount of this conspicuous plant than if they were well fed, or
allowed to drift slowly through and select their feed more carefully.

It has often been observed that when a large number of animals
have been feeding under apparently the same conditions a few will
escape poisoning. This may be due to the individual differences in ani-
mals regarding their susceptibility. On the other hand the feeding habits
of some animals, especially sheep, are erratic. Sheep are known to eat
plants on some days which they would not touch on others. This also
applies to poisonous plants. Thus, when a few animals have become.
poisoned while others were not harmed, it may be safe to assume that
only the few ate of the poisonous weeds.

Seasonal and Climatic Conditions. In the early spring larkspur and
death camas are likely to cause more trouble than later because they often
appear before good forage has had time to grow. Climatic conditions
may cause one year an abundant fruitage of lupines and another year a
sparse fruitage with corresponding effects on the amount of poisoning
which occurs. In very dry years the good grass and other forage may
become dried up while the lupines remain green and conspicuous, thus
becoming a tempting morsel for stock.

Scarcity of Food. If the close relation between a scarcity of food
and livestock poisoning were fully realized many of the losses could be
avoided. Many poisonous plants are unpalatable, and it is a well-
recognized fact that stock poisoning-is materially less where there is a
variety of other forage along- with the poisonous plants. This is true
even in regard to the loco before stock have acquired the habit of eating
it. If good feed could be supplied during the poor range or pasture
season very few animals would acquire the loco habit.'

The presence of good grass and forage in fields where poisonous
plants are known to grow explains the absence of poisoning when it
might otherwise be expected. It is known that larkspur, water-hemlock,
wild cherry, and- milkweed are all more likely to be eaten when there is
little else to eat or where they form the conspicuous vegetation.

PREVENTION OF POISONING
Since scarcity of feed is by far the most important reason for the

eating of poisonous plants by stock, every possible effort must be made
to avoid the conditions which are likely to cause feed shortage such as
over-grazing, over-stocking of the ranges, leaving stock on range after
the good feed is eaten, using the same driveway or bedding-ground too
often, or turning stock onto the range too early in the spring or when
the snowfall has covered the grass. Special care must be observed dur-
ing the dry seasons which yield a poor growth of forage. Cattle must
be prevented from acquiring the common habit of feeding in certain sec-
tions of the range and depleting the forage there in spite of the presence
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of better pasturage on the same range at no great distance. The best
rules to be observed in managing stock so as to minimize the danger of
poisoning may be summarized as follows:

Use the range when plants are least poisonous.
Graze areas infested with poisonous plants with stock not

affected by the plants.
Supply additional feed if range is short. Handle stock quiet-

ly;° avoid excessive driving or rounding up with dogs. Avoid grazing
in mass formation.

Use a new sheep bedding-ground each night.
Eliminate the fixed driveway, wherever practicable.
Be especially careful of young animals or animals new to

an area.
Do not over-graze, either by over-stocking or by prolonged

grazing.
(3) Rotate the grazing areas in different seasons.

Inspect all your fields and pastures for the presence of poison-
ous plants.

Eradicate poisonous plants or fence the areas.
Feed hay free from fern or horsetail rush.
Avoid use of hay from poison-sprayed cover crops.

Further emphasis should be given to the following desirable prac-
tices. Many of the practices mentioned above have already been put into
operation on the United States National Forests and have proved suc-
cessful. They may also be practiced to advantage by the small farmer
or rancher.

Use of the Range When Plants Are Least Poisonous. Reference to
the accompanying poisonous plant chart will give the reader an idea of
the season when each poisonous plant is most dangerous. The death
camas dries up after blossoming and fruiting time, so that the danger
period has passed by May or June. Low larkspurs are gone usually by
July 1, but the tall larkspur may persist until late summer or fall. The
lupines are most dangerous in late summer and fall when the pods are
forming. No actual dates can be relied upon, however, because of the
difference in climatic conditions from year to year. Local and altitudinal
conditions also are so variable that an actual inspection of the range is
the only safe guide.

Rotation of Kinds of Stock. Areas infested with one kind of poison-
ous plant need not be lost to pasture, because during the danger period
stock that are not likely to become poisoned may be put upon the ranges.

Larkspur-infested areas may be grazed by sheep or horses through
the larkspur-poisoning season; cattle and horses may be safely put in
fields where death camas or lupine grows. This method is easier and
more practicable than an attempt to alter the range. The kinds of plants
found growing upon a range are presumably well suited to it so that
the task of eradication is often difficult.

Using non-susceptible animals on an infested range tends to keep
down the poisonous plants both because they may be eaten occasionally
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and because they may be tramped down. On the other hand, stock that
avoid the poisonous plants will favor an increase in their abundance.

"Bedding Out" Method. If sheep are bedded on the same ground two
or three nights in succession, all the good feed is eaten on the way to
and from the bed ground and around it, while the dangerous plants re-
main to entice the unwary animal. The use of a new bedding-ground
each night has been found much safer. This is advocated by the Forest
Service and is called the "open herding," or "blanket herding," or "bed-
ding out" method.

Driveways. What is true regarding bedding systems may also be
applied to driveways. Fixed driveways should be eliminated whenever
practicable because the first bands eat the good feed, leaving only the
poisonous plants, if any are present, for succeeding bands. Most of the
losses from wild cherry are said to occur under these conditions.'° (Page 18.)

Sometimes the driveways become almost bare of vegetation so that sheep
become hungry and are ready to snatch at the first green thing they
meet instead of choosing their feed. Both sheep and cattle should be
allowed to drift along over new driveways, so that ample opportunity
may be had for selection of good feed.

Common Use," or Change in Class of Stock. 20 The rotation of
stock upon the range is not only of value in controlling the poisonous-
plant problem, but it is also beneficial to the maintenance of the vegeta-
tion and results in a higher carrying capacity. Sheep, for instance, do
not care especially for the grasses, preferring to eat weeds and other
browse which cattle are likely to pass by. One type of stock may in this
way follow another on the same range to good advantage. This practice
of rotation grazing, however, must not be followed blindly, but should
be guided by a careful study of the range from year to year.

Eradication of Poisonous Plants. If it does not prove practicable to
handle the poisonous-plant problem in the ways suggested above, it
may be found desirable to eradicate the plants. Eradication methods are
discussed under the special treatment of each plant.

DIAGNOSIS

Diagnosis of the symptoms of poisoning is often rather uncertain.
Ability to make a reliable diagnosis requires long experience and a thor-
ough knowledge of the circumstances. For the more important poisonous
plants an examination of the chart will give the best idea of the probable
cause of poisoning in any particular case.

If the trouble is with cattle, either larkspur or water-hemlock is
very likely to be the cause. If sheep are dying, death camas or lupines
will be the probable cause. In horses the symptoms of fern staggers
or loco poisoning are so well marked that diagnosis is seldom difficult.
If the cause of poisoning is unknown to you, it is well to call a vet-
erinarian in consultation.

REMEDIES

Remedies for livestock poisoning are often of rather uncertain bene-
fit, and unless the proper methods are used more harm than good may
be done. The best thing for stock poisoned on larkspur or death camas



is to keep them quiet. The excitement caused by giving medicines is
often sufficient to cause death from poisoning before the remedy can
take effect. Unless you are very sure of your diagnosis and remedy, it
is always best to summon a veterinarian. A brief summary of the
symptoms and known remedies will be found in the chart and also under
the special discussion regarding each plant.

THE PRINCIPAL POISONOUS PLANTS
POISON LARKSPUR

Delphinium mcnelesii D. C.
Delphinium trofliifolium Gray
Delphinium bicolor Nutt.
Delphinium glctucum Wats.
Delphinium acopiaorw,n Gray
Delphinium simplex Dougi.
Other species of minor importance

It is dangerous to allow cattle to graze in a field or on a range
where Iarkspurs are common in the spring of the year. Larkspurs are
so definitely associated with cattle poisoning and the plants so easily
recognized when they flower that every cattleman should become ac-
quainted with them and with the conditions associated with larkspur
poisoning.

Common Name. The common name, larkspur, is so generally known
that few other common names are applied to the plant. It is, however,
occasionally referred to as "poison," "poison weed," and "cow poison."

Kinds of Larkspur. Several species of larkspur are found in the
State. Those responsible for most of the cattle poisoning are listed
above. There are two main classes of larkspurs: tall larkspurs and
low larkspurs. The poison larkspur (Delphinium trolliifolium Gray)
which is responsible for most of the losses in Western Oregon is a tall
larkspur, while the low larkspur responsible for most of the cattle
poisoning in the eastern part of the State is Delphinium menziesii D. C.
Both tall and low larkspurs are found in all sections of Oregon. As will
be pointed out later, this is a convenient method of distinguishing be-
tween the different kinds of larkspur when the question of control is to
be considered.

Animals Affected. Most larkspur poisoning occurs among cattle.
Horses, although susceptible, are seldom poisoned under range conditions.
Sheep are scarcely if at all susceptible, and they may eat from two to
five times as much as cattle without any harmful results. In fact, it
is recommended that sheep be first grazed upon larkspur areas in order
that the areas may become safe for cattle.

Extent and Conditions of Poisoning. It has been estimated that
from three to seven percent of poisoning of cattle in the United States
is due to the larkspur, which is greater than that due to any other
plant except loco. Because of the common occurrence of larkspur in the
cattle sections of Oregon, a higher percentage of losses in this State
are due to larkspur than to other poisonous plants. As cattle are not
usually herded the extent of losses is not exactly known, but the aggre-
gate of one-by-one losses in many herds is very heavy.
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Larkspur poisoning is not equally troublesome in all localities where
the plant occurs. The danger is worse where good feed is scarce and
where because of natural conditions the larkspur forms a very con-
spicuous part of the vegetation. Where there is plenty of good feed
the stock will rarely touch the poisonous plant except when abnormally
hungry.

When cattle are driven over larkspur areas some of the herd may
become poisoned while others may not. One reason for this lies in the
condition of the individual animal, which is a most important factor
in stock poisoning. Some animals are rather resistant to the effects
of poison, while others may be in a highly susceptible condition. When
hungry the cattle are less careful in the selection of food than when well
fed and are likely to eat of the larkspur when they would ordinarily
leave it alone. Stock should, therefore, never be driven over larkspur
areas when hungry, although when not excessively hungry, as for ex-
ample in the afternoon, they may be admitted with reasonable safety
to fields where the larkspur is growing in not too great abundance.

Poisonous Parts of Plant and Quantity Required to Produce Poison-
ing. The amount of larkspur necessary to cause death varies. Experi-
ments by the United States Department of Agriculture30 show that pois-
oning may occur when as little as 30 pounds per 1000 pounds weight of
animal is eaten. Or, in other cases, it may require as much as 84 to
280 pounds per 1000 pounds weight. It is dangerous for the animal to
eat more than 3 percent of the total body weight in one day, although
from three to four times this much may be eaten if the feeding period
is prolonged.

Although it is a common belief among stockmen that the roots are
the poisonous parts and that poisoning is more likely to occur after a
rain because it may be possible to pull the roots from the ground at
that time; yet feeding experiments'° thus far have failed to substantiate
the belief that the roots are violently toxic, while they have shown that
the parts above ground, especially the leaf, are responsible for stock
poisoning. The stem is very brittle, and although it is possible for some
larkspurs to be pulled up by the root, it is improbable that cattle will
get any considerable number of the roots to cause poisoning.'0 The seeds
are known to contain more of the poison than other parts of the plant.
The seeds, however, are less likely to be eaten in the field and are prob-
ably not so important as the foliage.

When is Larkspur Poisonous? The low larkspurs are poisonous
throughout their life, but since the leaves die down soon after the blos-
soming period the plants seldom cause poisoning because the cattle do
not touch them after this time. Although the tall larkspurs are most
poisonous when young, and become less poisonous as the season pro-
gresses they are still dangerous during and after blossoming time.' Both
tall and low larkspurs are, however, to be regarded as dangerous until
after blossoming time. They are less dangerous after blooming and it
is usually safe to turn cattle on the larkspur-infested areas after the
plants have bloomed.

Where Do the Larkspurs Grow? The low larkspur is found usually
on the open hillside ranges and pastures in both Eastern and Western
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Oregon at both low and high elevations. The plants grow scatteringly,
which very much lessens the danger of poisoning from the low species.

The tall species of larkspur more often grow under the shade, or
partial shade, in the damper situations, in the more timbered areas of
the State, or along the streams. They are common in the gulches and
mountain valleys and on the bottom lands in all parts of the State. In
favorable spots the tall larkspurs are apt to grow thickly, and tattle
feeding in such areas are much more likely to become poisoned than
where the growth is sparse.

How Can the Larkspur Be Recognized? Larkspurs usually have
violet blue or purple flowers, sometimes creamy white. Each flower pro-
duces a long spur, like a cock's spur, of which the name is a reminder.
(Plate II.) The seed pods occur three in a place. They are like those
of a columbine, but fewer. The leaves of the tall larkspur in their
early stages may be confused with those of the harmless wild geranium
which often grows in similar situations, but the flowers are entirely
different.

Veterinarians and others familiar with the microscopic structure of
the stem of larlcspurs may upon careful examination determine the
presence or absence of larkspur stems in the contents of the stomach.

Preventive Measures. Efficient protection against losses from the
larkspur depends upon the ability of the stockman to recognize the
larkspur and to locate the infested areas. Cattle must be kept
away from such dangerous places, especially when first turned onto
the range after a winter on dry feed or when in poor condition.
This may be done by herding away from infested areas'riding for
poison"as is done in some parts of Oregon. After the first of July,
however, larkspur-infested areas are usually safe for cattle, except in
the high mountain ranges.

It has sometimes been found practicable in the more densely infested
areas in Oregon to eradicate the tall larkspur by grubbing. The saving
from the prevention of cattle losses in one season will often more than
pay for the cost of digging out the larkspur, and if this is carefully
done the first year the cost for succeeding years will be much less.
Digging up low Iarkspurs is not ordinarily practicable because of their
usually scattered distribution.

Salt hould be placed on ground free from and remote from lark-
spurs, and the salting ground changed occasionally so that the range
may not become overgrazed.

Directions for Digging Tall Larkspur.' The roots should be dug out
six to eight inches below the surface of the ground as soon as the plants
have made sufficient growth to be readily recognized. Roots dug out
should be shaken free of soil and piled in the sun; after they have dried
sufficiently they should be burned.* Piling them in a heap increases the
cost and has been found to be unsatisfactory, unless they are finally
destroyed.

Grazing Off Larkspur with Sheep. It is well known that areas af-
fected with larkspur can be safely grazed off by sheep before cattle are

tUnpublished data supplied by Director James T. Jardine.
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turned onto the field. Sheep should be closely herded, the herder making
certain that all the larkspur is eaten or tramped to the ground. Other-
wise, the sheep may pass by the larkspur and feed upon the valuable
forage only; the larkspur thus left exposed more conspicuously than
before would result in greater subsequent cattle losses than if no sheep
had been turned upon the range. Of all the methods of preventing lark-
spur poisoning, fencing is perhaps the least desirable because of the
cost of fencing, the expense of maintaining the fences, and the resulting
loss of forage. Under certain circumstances, however, this method ha
its use. In the long run the most satisfactory method with the tall
larkspur, as shown by the investigations of the United States Forest
Service, is that of eradication by digging, for when the plants have been
grubbed out of the spots where they grow abundantly there is very little
danger from the sparsely scattered plants on the rest of the range.

Symptoms of Poisoning. Doctors C. Dwight Marsh, A B. Clawson,
and Hadleigh Marsh of the United States Department of Agriculture
give the symptoms and remedy as follows:

"Repeated falling, accompanied with much weakness, the animal
unable to rise, staggering when up, spasmodic movements whelL down,
constipation, nausea, resulting in vomiting and death from respira-
tory paralysis."

Remedy. Doctors Marsh, Clawson, and Marsh'2 further state:
"Cattle poisoned by larkspur should be kept as quiet as possible

and turned with heads uphill; they should be paunched if bloating occurs;
should not be bled; and in most eases may be saved by a subcutaneous
injection of 20 cubic centimeters (6 drams) of eserine.

"Physostigmin salicylate 1 grain
Pilocarpin hydroch]orid 2 grains
Strychnine sulphate ½ grain"

DEATH CAMAS
Zjadenus venenosi.s Wats.
Zadewus ancuat2Ls \Vats.
Other species of minor importance

The death camas is perhaps not so well known as a poisonous plant
as any other of the six important poisonous plants of the State. Prac-
tically all losses of sheep due to the death camas could be avoided if the
poisonous nature of this plant was more generally recognized.

Common Name. This plant is perhaps best known as death camas.
There are about ten common names applied to it in different sections of
the country, of which "lobelia," poison camas, alkali grass, poison grass,
wild onion, and poison sego may be mentioned. Although known so
commonly in the Northwest as "lobelia," it is not a true lobelia. It
has also been called "hog potato" because hogs are said to thrive upon it.

Kinds of Death Camas. There are two species of death camas found
commonly in Oregon. The meadow death camas, Zygadenus venenosus,
is widely distributed, being found in both the eastern and western sec-
tions. The foot-hill death camas, Zygadenus panienlatus, is a larger and
more branched form. It is found chiefly in the sage-brush region.
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Fig. 2. Death Camas. (Zygadenus venosits Wats.) showing the flower clusters
in the spring.
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Fig. 3. Death Carnas. (a) Fruits. (b) Bulb, leaves, and portion of the stem.
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Animals Affected. Although horses and cattle may occasionally
become poisoned by eating the death camas, by far the greater number
of losses occur among sheep. Horses are sometimes made sick but are
apt to recover soon. Death-camas poisoning in cattle is not common, al-
though deaths have been reported. The bulb of this plant is poisonous
to man. Children sometimes dig up the bulbs mistaking it for the edible
camas. The method of distinguishing these two plants will be given
below.

The Extent of Poisoning. The heavy losses among sheep are due to
the method of herding and to the fact that it takes but little of the
plant to poison sheep because of their small size. If death camas is
present sheep are apt to eat more of it when they are kept close together
than when allowed to scatter out. Few sheep herders are acquainted
with the plant or its poisonous qualities. Deaths among sheep fre-
quently ascribed to other plants, such as the lupine, are often due to the
death camas. Losses from death camas sometimes run up to 21 percent
in a band.

The Poisonous Parts of the Plant and Quantity Required to Produce
Poisoning. Experimental tests show that the parts of the death camas
are poisonous in the following order beginning with the most toxic:
seeds, mature pods, flowers, leaves, bulbs, roots, young pods. The
United States Department of Agriculture29 has demonstrated that the
flowers, leaves, and bulbs are dangerous to sheep when one-hal! pound
per hundred-weight has been eaten within a short space of time.
Smaller doses on the range may prove fatal.9 The seeds are about four
times more poisonous than any other part of the plant; however, under
range conditions the seeds and bulbs are of little importance? Lambs
are probably more susceptible to the poisoning than old sheep. Recent
experiments9 indicate that lambs are not poisoned from the ewe's milk.
Cattle and horses are probably as susceptible to the poison as sheep,
but they almost never get enough of the plant to cause trouble. Hogs
are not affected.

When is Death Camas Poisonous? The plant is poisOnous through-
out its entire life and the bulbs are poisonous in all seasons of the year,
but from the standpoint of stock poisoning the danger period comes in
the spring before the tops dry up. This is largely due to the scarcity of
food early in the season. Most of the losses occur in May and June.

Where Does Death Camas Grow? Death camas requires a moist but
not a wet or marshy place to grow. Wherever moist conditions occur in
the early part of the year one may expect to find death camas growing
whether in the mountains or in the lowlands. It is usually found in the
open or partly sunny meadows, on moist hillsides, or on the lowlands of
both Eastern and Western Oregon. The larger species, the foot-hill
death camas, mentioned in a preceding paragraph is found in the sage-
brush or juniper sage-brush desert. Sheep losses due to these plants
have been reported from Western Oregon, the Blue Mountain section, and
the mountains in the southern part of the State.

How Can Death Camas be Recognized? Death camas can be easily
recognized in the latter part of the spring when the plant is in flower.



18

At this time dense heads of small greenish-yellow or whitish-colored
flowers are sent up on a shoot from six to twenty-four inches high.
Plants having this description should be examined further to see if they
possess grass-like leaves that come from an onion-like bulb beneath the
ground. The leaf of the death camas, however, does not have a sheath-
like part surrounding a jointed stem as in the grasses. The bulb of death
camas is small, resembling an onion or the edible camas; however, it
does not have an onion-like odor. If this bulb is dug out of the ground
carefully, it will be observed that the outer layers of the bulb are brown-
ish or black in color. Areas infested with death camas may be easily
recognized during the flowering season.

The bulbs of the death camas and the edible camas are easily mis-
taken, and results disastrous to human life sometimes occur because of
the confusion. The flower of the edible camas is rich blue, and much
larger than that of the death camas. The leaves are also longer, wider,
and a deeper green than the leaves of the poisonous plant.

Preventive Measures. The most important thing is to keep sheep
away from death camas. This can not be done unless it is possible for
the sheep owner or herder to recognize the plant. This is easiest at the
time the plant is in flower, but with practice the plant may be recognized
either before or after blossoming time. It should be remembered that
it is just as poisonous at one season of the year as another. After the
plant has been recognized and the patches located care should be taken
to keep sheep away.

Sheep should be fed well before going upon a drive through infested
regions, because hungry sheep are apt to eat with less care and may
consume large quantities of the death camas in a comparatively short
time. Sheep should be salted daily to prevent the development of a
depraved appetite that would result in their eating poisonous plants.

The bitter substance contained within the death camas is very dis-
tasteful to both sheep and cattle. It is only when cattle are thin and
hungry that they will bite off the death camas, and apparently only
when they are driven hard will death result.

Sheep when grazing quietly will avoid the death camas, but will
eat anything when being trailed or hurried from one place to another.

In the spring before blossoming time the plant is especially danger-
ous, not because it is any more poisonous but because conditions of
other forage are apt to be less favorable and the sheep are tempted to
eat more of the death camas than later on.

Symptoms of Poisoning. "The symptoms are usually frothing at the
mouth accompanied by vomiting and trembling. There are sometimes
spasmodic struggles for breath, the animals manifesting great weakness.
They sometimes lie two or three days before death. Death comes from
respiratory paralysis."2'

Remedy. "Animals poisoned with the death camas should be kept
quiet, and they may recover. There is no satisfactory medical remedy."
(Marsh, Clawson, and Marzh.)"
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WATER-HEMLOCK
Cicata vagans Greene
Cicuta occidentalis Greene
Ciceta dotglasii (D. C.) C. & R.

The Oregon water-hemlock is the most violently poisonous plant with-
in the State, although it is not the most important from an economic
standpoint. All stockmen who pasture livestock on swampy lands or
along swampy streams and ditches should become acquainted with the
water-hemlock and its poisonous nature.

Common Name. There are four different kinds of water-hemlock
within the State; namely, the Oregon water-hemlock, Douglas water-
hemlock, Western water-hemlock, and bulbous water-hemlock. Since
more than one of these water-hemlocks seldom occur in the same locality,
they may all be referred to as water-hemlock, or cicuta. They are often
erroneously called parsnips or wild parsnips. There are other plants
called wild parsnips. Other common names applied to the water-hemlock
are "poison parsnip," "cowbane," "water parsnips," "death-of-man,"
"children's bane."

Animals Affected. The rootstock of this plant is poisonous to all ani-
mals including man. Most of the livestock losses occur among cattle, al-
though instances of horsa and sheep poisoning are known. Little is known
regarding the effect on goats of eating hemlock, but it has been stated
that swine are not poisoned by it. Cases of poisoning in man, and par-
ticularly in children, have been known in former times, but this plant is
becoming so well known as a poisonous weed that it is carefully avoided
and nowadays few, if any, cases are reported.

Extent of Poisoning. Livestock losses due to the water-hemlock
were more prevalent in earlier days than at present, although frequent
losses are reported here and there over the State. An estimate in 1903
placed the animal losses from the water-hemlock at 100 cattle in Oregon.
In 1919 one stock company alone lost as many as 100 cattle. The losses
continue year after year, but may be reduced if the necessary precautions
are taken to prevent poisoning. The losses are reported in all sections
of the State. Individual owners sometimes lose heavily, but the total
number of deaths do not compare with the losses due to larkspur.

The Quantity Required to Poison and the Parts of the Plant that are
Poisonous. The small number of losses due to this plant is no doubt
due to the fact that the rootstocks are the most poisonous parts. In the
summer or autumn the tops may be eaten by livestock in the fields or in
the hay with little danger of harmful effects. On the other hand, the
first leaves and stems that appear in the spring are almost as danger-
ous as the rootstocks.8 At any time of the year it requires only a very
small quantity of the rootstock to produce poisoning sufficient to cause
death. The poisonous substance exudes in small yellow droplets from the
cut surface of the rootstock.

Experiments conducted at the Oregon Agricultural College Experi-
ment Station (1897) showed that a portion of the rootstock about the
size of a walnut was sufficient to kill a cow. The plant used was the
Oregon water-hemlock. Recent experiments in Nevada8 on the Western
water-hemlock show that a somewhat larger amount is necessary. Both
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Fig. 4. Water-hemlock (Cicuta vaQan8 Greene). (a) Plant in dower and fruit.
(b) Showing off-shoots separated from the parent plant, which is in flower.
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Fig. 5. lJnclergrouncl portion of the stem, the most poisonous part of water-hem-
lock. Upper view shows the characteristic partitions.
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of these tests indicate the violent nature of the chemical substance found
in the rootstocks.

When is Water-hemlock Poisonous? The rootstoeks of the water-
hemlock are almost equally poisonous in all seasons of the year, except
perhaps during the growing season when the amount of poison contained
within the rootstocks may be somewhat reduced. The early spring
when the young shoots are still poisonous, is the most dangerous time.

Water-hemlock Grows in Swamps. All four kinds of water-hemlock
mentioned above grow in swampy places. In general the Oregon water-
hemlock is common in the swamps of Southern and Eastern Oregon and
in marshy places along the seashore. The Western water-hemlock is
found in the Blue Mountain region and the Douglas water-hemlock in
Western Oregon. The Oregon water-hemlock is also found in Western
Oregon but not developed to as great an extent as in the swamps in
the eastern part of the State. The water-hemlock occasionally grows
along irrigating ditches and open drainage ditches.

How Can the Water-hemlock be Recognized? The water-hemlock
or cowbane belongs to the parsnip family, producing a parsnip-like
cluster of flowers and fruits. The stem is jointed, smooth, and hollow. It
stands erect and bears rather large leaves, two to three times divided,
on stems from three to six feet high. The different kinds of water-
hemlock may be known by their different rootstocks (really shortened and
thickened stems). Note the shape of the rootstocks and the size of cham-
bers and partitions in Fig. & The water-henilock may be distinguished
from the wild parsnip by the smaller and narrower leaf of the water-
hemlock. The flower cluster is much larger and more conspicuous.

Other members of the parsnip family appear to cause livestock
poisoning, but the exact nature of their poisonous characteristics is not
well known. All cases of poisoning which come to the attention of
stockmen should be referred to the Oregon Agricultural College Experi-
ment Station, together with a specimen of the plant supposed to cause
injury.

Preventive Measures. The safest policy is to dig out the water-
hemlock by the roots or to fence the affected areas. If fencing shuts off
a certain amount of good feed, however, there is always a danger of
stock breaking through the fence. It is found to be a paying proposition
in Klamath county, where the water-hemlock grows to an abundant
extent, to dig out the rootstocks every year. Digging out the rootstocks
should be done carefully. It is not necessary to remove the whole root
system but to cut off and remove the thickened rootstock. It is usually
customary to carry the rootstocks off the field and pile them in a heap.
The rootstocks should not be left on the field because they are poisonous
and may take root again if conditions are right. A pile of rootstocks
should be carefully guarded or fenced because the dry rootstocks are
known to cause poisoning after from one to three years. The best plan
is to burn the rootstocks in a hole and then fill up the hole.

Symptoms of Poisoning. 'The symptoms of poisoning of water-
hemlock are very definite and may be characterized as excessive frothing
at the mouth, a gnashing of the teeth, pain, nausea, violent convulsions,
and finally death."
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Remedy. "There is no satisfactory remedy for domestic animals.
For man, an emetic is given."

LUPINES
Lupinus macrostachys Rydb.
Other species of minor importance.

When sheep die of lupine poisoning, death follows a very brief
sickness. It is therefore doubly important that sheepm.en become ac-
quainted with the poisonous nature of the lupines and the conditions
leading up to the poisoning.

Common Name. Although there are many different kinds of lupines
within the State, they are all known by the one name. A few of the
more conspicuous lupines are sometimes called sun-dial, old maid's bon-
net, quaker's bonnet, Indian bean, wild bean, blue pea, blue bean. It is
incorrect to refer to them as loco because this name is applied to an
altogether different pc,isonous plant. Some lupines are valuable as
forage and hay, if caution is observed in avoiding poisoning.

Animals Affected. Most losses from lupines occur among sheep,
but horses, cattle, goats and swine may become poisoned. Experimental
tests seem to indicate that almost all animals will be poisoned if they
secure a sufficient amount of the poisonous part. But from a practical
standpoint the poisonous character of lupines should be considered of
real importance only in sheep ranching.

The Extent of Poisoning. The conditions underlying the poisoning
of sheep from lupines seem to be various. Poisoning is rather spasmodic
and not confined to any one time of the year or locality. Losses among
sheep are very general, losses of several hundred being not at all un-
common and occasionally amounting to 50 percent of the band. Lupine
is probably next to death camas in responsibility for sheep losses.

Quantity Required to Poison, and the Parts of the Plant Which
are Poisonous. Experiments conducted by the United States Department
of Agriculture," seem to indicate that the parts of the plant are poison-
ous in the following order: seeds, requiring about one-half pound to
cause poisoning; fruits, containing seeds, one and one-half pounds; pods
alone, three and four-tenths pounds; leaves, probably poisonous, but the
conditions and amount necessary to cause poisoning are not clearly un-
derstood. The green fruits of the silvery lupine (Luvinus argenteus
Pursh) were found to contain the most poison, with slightly smaller
amounts found in the ripe and green seeds.'

When are Lupines Poisonous? It will appear from the preceding
paragraph that lupines may cause poisoning any time after the appear-
ance of green pods.'

Conditions on the Range Under Which Poisoning May Occur. Sheep
kept well fed on range that contains plenty of good pasture are not
likely to eat a sufficient quantity of lupines, even though present, to
cause poisoning. If it is necessary to drive sheep over an area containing
lupines, it is desirable to allow them to drift slowly, giving them ample
time to pick out the good forage from among the lupines. If sheep are
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Fig. 6. Lupine (Lupinus mao'rostachys Rydb.)a vigorous plant in the field.
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Fig. 7. Lupine (Lupnu rnacrostachps Rydb.), showing flowers and fruit.
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hurried over the area they will in their eagerness for food snatch off the
pods of lupines or the leaves, and eat a much larger amount of the
poisonous plants than they vould otherwise. Sheep that have become
hungry on account of a lack of sufficient food during shipment or because
of being hurried over long drives are more likely to eat the lupines and
become poisoned than if they had been well fed. Sheep new to any
locality are also more inclined to eat the poisonous plants. In the fall
when the sheep are coining from the summer range, snowfalls may occur
covering up the good grass and forage, thus exposing the taller lupines
to the passing sheep. Under these conditions lupines would be eaten,
whereas if plenty of good feed had been available these sheep would
avoid all poisonous plants.

Where Do Lupines Grow? There are many kinds of lupines, and
they are found in all parts of the State and under all possible circum-
stances, from moist to very dry and even desert conditions. It is known
that some lupines are harmless while others are poisonous. But since it
is difficult for the average person to distinguish the different kinds all
should be looked on with suspicion when in pod. Some of the larger and
definitely known poisonous lupines grow on plains. They usually grow
in the deeper soil on the lower southern slopes or on the north-facing
slope, where there is more moisture. They frequently occur under the
shade of a forest and in all cases become luxuriant only when a sufficient
amount of moisture is obtainable either by protection from forest shade
or on deep soil.

How Can Lupines be Recognized? There is no poisonous plant which
can be recognized with greater ease than the lupine. The form of the
leaf is a reliable indication, and reference to the accompanying photo-
graph will show that the divisions of the leaf all radiate from a common
center, this fact suggesting the common name, sun-dial, which is applied
to some lupines. The flower and pod are similar to those of the pea.

Preventive Measures. The conditions favoring poisoning have been
pointed out, and it is obvious that if these are avoided much of the
difficulty may be overcome. Proper management of sheep bands will be
sufficient to avoid poisoning from lupines, which are too general in their
distribution and too often associated with valuable forage to permit
either eradication or the avoidance of most lupine areas. It is cheaper
to buy hay and feed sheep, when being shipped from one point to
another, than to risk losses from lupines following a period of hunger.
Areas where poisonous lupines grow very abundantly should be avoided.
One should learn to recognize the lupines and be especially cautious
after snowfall or while driving through pastures of lupines. It should
always be remembered that the pods and seeds are more poisonous than
the rest of the plants and that more fruit is produced in wet seasons
than in dry.

Symptoms of Poisoning. It is very important to remember in con-
nection with the lupines that there are no preliminary symptoms of
poisoning until the poisonous limit is reached. The amount necessary to
cause the first symptoms of poisoning is so close to the amount which
will cause death that it is difficult to find any symptoms that may be of
value in applying remedies. This is due to the fact that the poisonous
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principle is excreted by the kidneys and that the effects of the toxic
substances are not accumulated in the body. Animals may eat an amount
just under the toxic limit one day and repeat the performance the next
without any harmful results. If the amount of lupines eaten passes
beyond the toxic limit, however, death is most likely to occur. This con-
stitutes the reason for so large a percentage of deaths within the band.
When any symptoms are manifest before death, they are nervousness,
weakness, partial paralysis, sleepiness, convulsions, and finally death.

Remedy. Recommendations based upon the work of the United
States Department of Agricultur& are as follows: Exercise care in
handling the flock, it being all important to avoid poisoning, because
there is no satisfactory remedy that can be applied upon the range.

LOCO

Astragalus lentiginosus Doug!.

Loco poisoning is a problem of the dry country where juniper or
sage-brush abounds. Many locos about which little is known also grow
on the bunch-grass prairie and in the mountains.

Common Names. Many plants have been wrongly called loco weeds,
and there are also many different kinds of true locos. The only names
applied are loco weed or rattle weed. The purple loco or woolly loco and
the white loco or rattle weed of the Rocky Mountains and Plains sections
of the United States are not found in Oregon.

Animals Affected. Horses, cattle, and sheep are known to have been
poisoned by the loco plants in other states, but so far as Oregon is con-
cerned no records are at hand except of loco poisoning among horses.It is not at all improbable, however, that cattle or sheep may also have
been poisoned on loco in this State. Further evidence on this point is
needed and will be greatly appreciated if sent to the Oregon Agricultural
College Experiment Station.

Extent of Poisoning. Loco poisoning occurs from Central Oregon
eastward throughout the desert and semi-desert sections. The number
of animals poisoned varies in different years, depending upon the abund-
ance of loco plants. On the other hand, the prevalence of loco will not
accurately indicate the amount of poisoning, because animals after they
have once acquired the taste for the loco develop the habit of eating it
in preference to other plants even when not particularly abundant.

Quantity Required to Poison and Conditions Affecting Poisoning.
Like other poisonous plants locos are not at first eaten in preference to
other vegetation. Some of them in fact are quite distasteful or un-palatable. When other good feed is scarce, as often happens on the
juniper sage-brush ranges, stock are forced to eat every bit of green
material they can find. When the loco is about the only green plant at
certain seasons of the year it is not to be wondered at that horses in
these sections acquire a taste for it. Loco is a slow-acting poison, the
symptoms not appearing in horses until after they have acquired thehabit of eating the plant. This condition makes it necessary to employ
a method of stock management that will prevent an acquisition of this
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Fig. 8. Loco (Astraaaha lentignosu Doug!.) <a) A loco plant In the field.

(b) Entire plant, showing the inflated pods.
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habit, as it is almost impossible to break stock of eating locos or cure
them of the disease after the habit has once been acquired.

When is Loco Poisonous? It is thought by some that the loco in
Oregon is poisonous throughout the entire year, while others believe it
to be harmful only between August and spring. The latter belief is
probably based upon the fact that most of the losses occur from August
to the latter part of winter or early spring. Horses will eat loco either
green or dry, and it is probable that they acquire the habit of eating it
while it is green and continue during the dry season when there is very
little else to eat, until they have accumulated a sufficient amount of the
poison to produce loco symptoms and finally death.

Identification. All of the loco weeds belong to the pea or bean family,
and although the flowers are similar this similarity may not be easily
recognized without careful examination. The loco weeds in Oregon have
small white or cream colored or yellowish flowers in long clusters or
spikes which in a few kinds finally produce rather large and inflated
pods, in which the seeds very easily become loose when the pods become
dry. The seeds rattle as the wind shakes the pods or as they are shaken
by animals in passing. This gives rise to the common name, rattle weed.
Not all loco weeds, however, have large inflated pods. The plants are
low, spreading, having a cluster of finely divided leaves, usually coming
from near the ground or along short stems. The small divisions of the
leaves are borne along the side of a central leaf stalk as in a vetch plant.
Just how many of the numerous loco weeds found within this State are
poisonous, is not known.

Distribution and Habitat in Oregon. As has been previously stated
there are many kinds of locos, which, all taken together, are found grow-
ing throughout the section east of the Cascade Mountains. They are
also found in southwestern Oregon. As far as definitely known, however,
the losses from locos have been rather localized in Eastern Oregon
throughout the semi-desert and desert sections. The loco is usually
associated with sage-brush. It is found more commonly in the deeper
soil of the bottom lands and draws.

Preventive Measures. If horses were kept off the infested areas it
would effectively prevent loco poisoning. Feeding alfalfa or other good
hay during the dangerous season would do much to prevent the trouble.
Yet these measures are not always practicable; there are certain sections
where loco range land is the only land available for pasture. The pasture
ranges in certain sections are very large, and the eradication of the
loco plants from such areas is impracticable. Eradication, however, can
be practiced with good results on smaller pastures. It has been shown
that for the Rocky Mountains and Great Plains, it is not necessary to
dig out loco weeds in order to kill them. If the locos are cut off two or
three inches below the ground there is no danger that they will start up
from the roots. This should be done when the plants are in flower, or
before the seeds are formed. One man with a good sharp shovel can
cut off the loco plants over a large area in two or three days. While tasks
of this sort seem large, the financial outlay will prove to be a saving
when the cost is compared with the loss that would otherwise be sustained.
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It should also be kept in mind that the locos are propagated by
seed, and that the seeds do not all germinate the same season of the year
nor the same year, so that it is necessary to go over the field two or three
times in one year and to repeat the process during the succeeding years
until the plants are entirely eradicated or reduced to a point below the
danger mark. Such a policy is practicable for each rancher independent
of the attitude taken by his neighbors, because the seeds of the loco are
not scattered by the wind. Through diligent and watchful effort, any
rancher may have a loco-free pasture for his horses although loco may
be growing all around him.

All animals that have acquired the habit of eating loco weed should
be removed from the pasture if possible, in order that other stock,
especially young animals, will not acquire the same habit through
imitation.

Symptoms of Poisoning. "Symptoms are more pronounced among
horses and cattle than among sheep. The general symptoms are erratic
movement, constipation, progressive emaciation. Effects are chronic, ex-
tending over a time varying from a few weeks to two or three years.
Deaths ordinarily result from starvation, the animal ceasing either to
eat or drink." (Marsh.)

Remedy. "The first principle is to supply good feed, give laxatives,
and strychnine for cattle and Fowler's solution for horses." (Marsh.)

COMMON BRACKEN FERN
Ptcriciium aquilinurn pubescens Uriderw.

Fern staggers is undoubtedly more common than any other trouble
caused by poisonous plants in Western Oregon. The prevention of this
disease by using good feed is so well understood that it seems safe to say
that any owner of horses can absolutely prevent fern staggers.

Common Name of Plant. The "fern" is the most common appella-
tion given to the bracken fern. The common names, horsetail fern,
mares-tail, etc., apply to a different fern, which is sometimes respon-
sible for similar effects.

Animals Affected. This disease due to eating ferny hay is confined
almost entirely to horses, although there are occasional reports that
cattle have been poisoned by the fern. It is doubtful, however, whether
fern staggers is of any importance except among horses.

The Extent of Poisoning. The dangerous sections may very easily
be located by the amount of fern occurring in the hay fields. As most
ferny hay is unsalable or undesirable it is usually fed on the ranch where
it is cut. Fern staggers is therefore largely confined to the ferny
districts. Fern staggers appears to be more prevalent in dry seasons
than others, probably because of the shortage of good hay. Fern stag-
gers has been known in Western Oregon since pioneer days, and still
continues. Every year a considerable number of horses either become
sickened or die of fern staggers. So common is this trouble that it
becomes very important for every farmer or others feeding horses to
know the fern and what constitutes "ferny hay."
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Conditions of Poisoning and Quantity Required to Poison. There is
very little good evidence that horses or other stock are commonly
poisoned on fern in pastures. Although this may occasionally happen it
is of so little consequence that the prevention of this disease is almost
entirely confined to the feeding of horses at the stall. Ferny hay is
usually rated as dangerous when it contains about one-third of the com-
mon bracken fern. The fern is a slow-acting poison so that the non-
appearance of the disease when a little ferny hay is fed is all the more

Fig. 9. A ferny hay field. (See Fig. 10.)

dangerous, because it gives rise to the impression that the danger point
has not been reached or that the hay being fed is entirely safe. It usually
requires about a month of feeding upon ferny hay to cause fern staggers,
although the conditions leading to this poisoning are not entirely under-
stood, and exceptions to this general statement are sometimes found.
Fern staggers is most common during dry years when the best hay is
sold and the farmer retains the poorer hay for his own stock.

When is the Fern Poisonous? Ferny hay is dangerous at any time
of the year that it is fed. The largest number of losses, however, occur
from August through fall and during the winter, following the season
of hay harvest.

Contrary to the common belief, fern poisoning is caused by a chem-
ical poison that is found in the leaves and is not due to the presence of
large quantities of spores or 'rust" found on the under side of the leaves.
This fact has been demonstrated by experimental feeding and appears to
be well established.

How Can the Fern be Recognized? Almost every farmer knows the
fern, and to him no further description is necessary. It is to the occa-
sional purchaser of poor hay that the means of recognizing this plant
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Fig. 10. The bracken- fern (Pteridi a2uilinun iubescens Underw.), showing
leaf and a small portion of the horizontal underground stem.
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should be given. An idea of the characteristics of the leaves of the
common fern may be had by an examination of the accompanying illus-
tration. It will be noted, that all of the plant coming above the ground
is one large leaf, which is very much divided. On the under side of this
leaf will be found an over-turned margin, under which will be produced
a large number of tiny rust-colored spore cases. The spores are pro-
duced in so large a quantity that the under surface of the fern leaves
and often also the hay become coated with the brown powder. Even
if the hay is cut before the spore-producing season it is just as dangerous
as afterward. The brown powder due to these spores is commonly re-
ferred to as "rust;" it has no connection, however, with the disease of
grain and other plants known as rust.

The stems of the fern grow horizontally and are all far underneath
the surface of the ground. This fact makes eradication difficult.

Distribution and Habitat in Oregon. Although the fern, or bracken
fern, is found growing throughout the mountainous districts of Oregon,
it becomes of economic importance only west of the Cascades where it
grows in sufficient abundance to cause fern staggers. The bracken fern
may be found in almost any locality where a sufficient amount of moisture
occurs and the soil is deep enough for the underground stems to grow.
Fern staggers, however, is most likely to occur in the foothill section of
the Cascade and Coast mountains. Ferny hay is sometimes shipped out
of these sections and causes poisoning in unexpected places.

Preventive Measures. Here, as in all other cases, prevention is the
best cure. With good fern-free hay fed all the time there is never any
trouble with fern staggers. Farmers report that when a sufficient quan-
tity of good hay is fed along with the poorer quality and plenty of other
good feed is given all the time, horses will pick out only the good feed and
leave the fern, which may be thrown out of the manger each day and
used for bedding. Horses are known to acquire a taste for the fern,
however, when forced to it by lack of a sufficient quantity of good hay or
by continual feeding upon ferny hay. When the taste for ferny hay is
once acquired the practice of feeding hay with any fern should at once
be abandoned. Under these conditions it is not possible to use the ferny
hay for bedding, because the horse will eat even the bedding. Doctors
S. Hadwen and E. A. Bruce state: "The affected horses in nearly
all cases received but little else than hay in the shape of food; where
animals were given plenty of hay and roots with occasional feeds of
bran and oats, no trouble of this nature occurred."

Symptoms. Doctor B. T. Simms, Professor of Veterinary Medicine
at the Oregon Agricultural College, describes the symptoms and remedy
of fern poisoning as follows:

"Not all the symptoms to be mentioned are necessarily seen in
every case. The first thing noticed is usually a slight unsteadiness of
the gait. At this time appetite, temperature, and condition of the bowels
are usually about normal. The respiration may be somewhat faster
than is normal. As the disease progresses the affected animal shows a
typical loss of control of the muscles. The gait is very unsteady. The
animal may push forward or stand with the head pushing against the
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manger. There is frequently a drowsy appearance. There may be some
difficulty in taking food into the mouth and in swallowing. The appetite
usually remains fairly good until the symptoms are very marked. The
temperature frequently remains about normal. There may be some
costiveness, but the bowels are not disturbed in a very high percentage
of the cases.

"From seven to fifteen or twenty days after symptoms first appear
the affected animals may go down. Those that get down usually die a
few days afterward.

"Treatment. This will vary somewhat according to the symptoms
existing. For this reason a veterinarian should always be called if there
is one in reach. Moreover, this should be done as soon as symptoms ap-
pear. Skillful treatment will save a very high percentage of these cases
if it is given in time. It is usually impossible to save them, however, if
they have been showing symptoms for ten to fifteen days before the
veterinarian reaches them. If no veterinarian is to be had the animal
should be given a purgative such as a quart of raw linseed oil. All
ferny hay should be taken away immediately. Bran mashes, good clean
hay, and perhaps some carrots may be given as food. The animals af-
fected should be kept as quiet as possible. Comfortable quarters should
always be provided. Plenty of bedding should be placed under the animals
and care should be taken that they are not exposed to the weather or to
very cold wind."

MINOR POISONOUS PLANTS
Several other plants native to the State are known to cause poison-

ing of domestic animals. The lesser importance of these plants is due
to their restricted geographic distribution or to their occurrence in places
where stock rarely graze. Some of these plants are poisonous only for
a short period of the year, while others are rarely eaten because of
their repulsive taste or smell. No attempt has been made to discuss
these plants in the order of their importance, because there is little
known concerning the actual extent of their injury to domestic animals.

SHRUBS

Menziesia. Menziesia or fool's huckleberry (Menziesia glabefla
Gray) is poisonous to sheep if they eat a sufficient quantity of it. It
grows in the mountains and is most likely to be eaten along driveways,
trails, and around bedding grounds after the good feed has been eaten
off. If sheep herders will follow the plan of using different trails or
driveways and different bedding grounds each night no trouble is
like]y to occur.'°

Black Laurel. There are two plants referred to in California as the
black laurel, although they are quite different in appearance. One of
these, Ledum glandulosum Nutt., occurs in the mountains of Oregon. It
is known to be poisonous to sheep, and there seems to be no question
that it is the cause of serious losses in California. The extent of losses
in Oregon is not known.

White Laurel or Large Azalea. (Rhododeiulroti occidentale Gray.
This plant is found in the mountains at lower elevations than the black



35

laurel and is poisonous to sheep. Sheep have been poisoned in Oregon
on this plant when brought into new or unfamiliar areas. Wherever
losses have occurred they should be reported to the Oregon Agricultural
College Experiment Station.

The Small Azalea. (Rhododendron albiflor'uin Hook.) This plant is
found in the mountains of the Northwest, and although not generally
recognized as a poisonous plant is responsible for some losses among
sheep. It is believed to be more poisonous than the Menziesia and less
poisonous than the black laurel.

The United States Department of Agriculture" gives the following
symptoms and recommendations for treatment:

"The symptoms are practically the same in all cases of laurel poison-
ing. There is salivation, resulting in frothing at the mouth, nausea,
ordinarily accompanied by vomiting, depression, weakness shown by a
staggering gait or inability to stand, and irregular respiration. Grind-
ing of the teeth is frequently noticed in sick animals.

"Little can be done in the way of remedial treatment. Anything
that will aid in elimination will be of some benefit, and to this end
purgatives may be given such as Epsom salts in doses of four ounces.
The main reliance, however, must be placed on prevention. Herders
should learn to recognize and avoid the plants."

Western Choke.cherry?6 The leaves of the Western choke-cherry,
Prunus demi.ssa (Nutt.) Diet., are known to cause poisoning in sheep,
although the conditions under which poisoning occurs are not well un-
derstood. A few sheep are likely to become poisoned if they are driven
along driveways lined with this shrub. Such places should be carefully
avoided by sheep herders, both as driveways or bedding grounds. The
poisonous principle acts very quickly, and there is usually little that can
be done to save poisoned animals.

'Poison Oak." (Rhus diversiloba T. and G.) This is not a stock-
poisoning plant and in some places is regarded as valuable forage.

Mistletoe. This parasite (Phoradendron villosum Nutt.) so com-
monly found upon the oaks in some parts of the State is rarely accessible
to cattle. It is said that they are very fond of it, however, and if by
any chance they get an opportunity, will eat it greedily.

Rabbit Brush. A number of plants in the sage-brush desert country
are called rabbit brush. The one referred to in this article is technically
called Teiradymia glabrata Gray. Losses of several thousand head of
sheep in Nevada' have been reported, and as this plant has been found
growing in Oregon it is thought best to mention it here. If any losses
within the State have occurred, it is urged that they be reported to the
Oregon Agricultural College Experiment Station. This rabbit brush is
found growing on the sage-brush areas along with the bud sage, white
sage, shadscale, salt sage, and the green sages. Fatal results are
reported in the spring when there is little else to eat and sheep have
been forced to graze upon the young buds and leaves almost exclusively
for some time, until the stomach is nearly full. This situation cannot
occur unless the sheep are very hungry due to lack of other feed.
Cautious herding and a good supply of other feed are suggested as
preventive measures.
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HERBACEOUS PLANTS

Common HorsetaiL (Equisetum arvense L.) The poisonous nature
of horsetail or mares-tail is very much like that of the bracken fern.
Like the fern, horsetail is injurious when found in hay. It grows abund-
antly on moist bottom lands, and often proves to be a bad pest in al-
falfa, oats, or other hay crops.

Staggers caused by the horsetail fern (often called "rush") fre-
quently occurs among horses.

The poisonous effects are usually slow to appear. The conditions
causing the disease, its prevention, symptoms, and treatment are similar
to fern staggers caused by the bracken fern and mentioned on pages 33-34.

Milkweed. Sheep and cattle are sometimes driven by excessive hun-
ger to eating the different milkweeds. Although they are very distaste-
ful when green, the milkweeds are readily eaten when dry because the
bad flavor has disappeared.7 Most of the losses are due to the narrow-
leaved milkweed or Mexican whorled milkweed (Asciepias mexicana
Cay.), which is poisonous at all stages of growth either green or dry.
The leaves are the most poisonous part of the plant, with the stems and
pods next in order. The dried milk is very poisonous. The narrow-
leaved milkweed is of far greater importance' as a poisonous plant than
the showy-leaved milkweed (Aselepias speciosa Torr.), and the dried
plant contains little of its original poisonous substance. Both milkweeds
occur in Oregon. The whorled milkweeds of the Rocky mountain re-
gion" are not reported for this State.

There is no known medicinal remedy. The milkweeds are poisonous
at all times, and the dead standing narrow-leaved milkweed is poisonous
in the winter or in hay. It is believed that horsesC8+ as well as sheep and
cattle may be poisoned by the Mexican whorled milkweed.

Stock should be kept away from milkweed patches or kept on
pastures where the feed is sufficient to maintain the animals in good
condition and to prevent hunger.

Aconite. Aconite (Aconitum columbianum Nutt.) has long been re-
garded as a poisonous plant. It is known to contain a poison, but ex-
periments by the United States Department of Agriculture indicate that
aconite does not cause stock poisoning on the range.' (Page 10.) The
tall larkspur which looks somewhat like aconite renders a grazing
ground dangerous while aconite does not.

False Hellebore. This plant, Veratrvrn californic'um Durand, is
more often called "skunk cabbage" than false hellebore. This is not
to be confused with the true skunk cabbage. The false hellebore is
commonly found in the mountains in Oregon. Fatal poisoning rarely
occurs except among young sheep, but older sheep are sometimes made
very sick. As one sheep herder expressed it, "sheep lie down all day,
travel next day." In order to avoid poisoning, sheep should be allowed
to eat the "skunk cabbage" only in small amounts if at all.

Vetch. Dr. W. H. Lytle, State Veterinarian, reports" that poisoning
of cattle is quite prevalent throughout the vetch-growing sections of
Oregon. The feeding of ensilage is recommended as an antidote and an
appetizing food. Animals affected with vetch poisoning lose their
appetite.
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Vetch should be cut before it has become over ripe and heavily
podded, whether it is to be used as hay or for ensilage. Vetch hay should
be fed with caution.

Tar Weed. This name is applied to a very common weed in the
wheat fields and waste places of Eastern Oregon. There is a general
belief that the tar weed, (Arnsinckia intermedia Fisch. and Mey) causes
the walking disease among horses. Whether this plant is responsible for
the sickness has never been definitely established. Until the tar weed
is definitely determined to cause the sickness no recommendations should
be made. For the present all that it is safe to say is that mules appear
to be immune, and on this account they are rapidly replacing horses in
the drier wheat-growing section of the State.

Arrow-grass (Triglochin maritima L.) has been recently reported as
the cause of death in sheep and cattle in Nevada.'

Arrow-grass grows in the marshes along the Oregon seacoast and
in the interior salt marshes. Although no cases of poisoning caused.by
this plant have been found or reported to the Experiment Station, it is
thought best to call attention to the poisonous nature of the plant.

Hay should not be cut where arrow-grass grows abundantly, nor
hungry stock allowed to graze in pastures where it grows.

The leaves of arrow-grass are poisonous throughout the entire life
of the plant and also when cured with hay. No medical cure is known.

Foxtail Grass. This grass is not poisonous, but the long barbed
beards cause mechanical injuries to sheep, horses, and cattle. The
beards or awns are covered with sharp barbs, as anyone may prove by
pulling one between the fingers. The squirrel-tail or foxtail grass
(Hordeum jubatum L.) is a common weed in the irrigated sections of the
State as well as on the lower moist meadoirs.

The chief trouble occurs when foxtail is present in hay. The barbed
awns work down between the teeth, causing sore gums. They become
entangled in the wool about the eyes of sheep, working under the eye-
lids and even into the eye-ball, causing blindness in sheep. Cases have
been reported where the awns worked through the palate and into the
nasal passages. Awns found working their way into the flesh of animals
should be pulled out.

Foxtail is an annual grass. Control measures must therefore cen-
ter about eradication to prevent seed production. This can only be done
by cultivation with springtooth harrow, by frequent cuttings of infested
fields, or if the field is very badly infested by plowing up and clean cul-
tivating. Foxtail is said to indicate excessive irrigation. Where this
seems to be true irrigation can be reduced.

The downy brome (Bromus tectorum L.) also causes similar injury
when found in hay. The downy brome is sometimes called "cheat grass."

St. John's wort is found throughout the timbered and grass sections
of Oregon, but is especially abundant in Western Oregon. This plant is
also called goat weed and Tipton weed. Cases of poisolling have been
reported to this Station.

St. John's wort (Hypericurn per foraturn L.) will cause an irritation
of the skin of sheep, horses, catfie, and goats when they are forced to
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eat the plant.* Animals chiefly affected are those with unpigmented
skin or unpigmented spots or patches of skin, when exposed to the sun.
Cloudy days or shelter is often sufficient to prevent the irritation. From
forty-eight hours to three weeks, according to the age of the plant eaten
or the amount of sunshine, are required before the symptoms of poisoning
are noted. The exposure of unpigmented skin to sunlight causes the
development of sores and scabs that itch. The itching sensation causes
the animals to scratch, rub, bite, or lick the affected parts, and in severe
cases to run as if mad. In both cattle and sheep there is a loss of condi-
tion, in milking cows there is a suppression of milk, and the value of
the wool of sheep is seriously lowered on account of an interference
with growth.

Western Sneeze Weed (Heleniuin hoopesii Gray) causes the "spew-
ing sickness" of sheep and is poisonous to cattle.' The plant grows in
the Stein mountains and possibly in other sections of Eastern Oregon.
No cases of poisoning have been reported to the Oregon Agricultural
College Experiment Station. In other western states where the sneeze
weed has become dangerous, the spread of the weed has followed a
depletion of the range due to overgrazing. No medicinal remedy has
been found. It is difficult to exterminate, and the restoration of an
overgrazed range is very slow. For these reasons continued care should
be observed to avoid overgrazing where the sneeze weed has obtained
a foothold.

FUNGI

Toadstools. Toadstools of various kinds have been reported as caus-
ing the death of many sheep and goats in the timbered regions of the
State.

Moldy hay. Alnost any moldy feed will cause poisoning. Improper-
ly cured alfalfa or other hay will mold. The same is true of hay and
straw in the stack if exposed to the weather in such a way that it be-
comes wet. Moldy hay usually has a musty smell and should not be fed.

Ergot. Ergot is very common on several of the wild grasses of the
State, especially upon the wild rye-grasses. The conditions are such
that these ergoted heads are rarely eaten, however, and no serious
damage results.

FORAGE POISONING

Spoiled hay or ensilage infested with molds or certain bacteria may
cause forage poisoning in horses, cattle, or mules, which are usually af-
fected in the order named.

Forage poisoning is also called "blind staggers," cerebrospinal men-
ingitis, etc.

When feed is kept under improper moisture conditions a growth of
molds or bacteria may develop which may give rise to toxic substances
that cause forage poisoning.

Dodd, Sydney.
1920. St. John'e wort and ite effeots on livestock.
Agricultural Oaz. N. S. Wales 31 :265-272. April 3, 1920.
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The bacterium known as Bacillus botulinvs has been shown by in-
vestigators'4 "'s ' in the central United States to cause forage poisoning.
This organism is responsible for a similar disease in man called "bot-
ul ism."

There is no reliable medical treatment, but some animals may be
saved by the use of purgatives. No mouldy or spoiled forage or ensilage
should be fed to stock because of the danger of forage poisoning, which
is usually fatal to horses and mules.

POISON SPRAYS
Cover crops grown in orchards where lead arsenic spray has been

used have been the cause of fatal poisoning in horses. The horses
ate hay cured in the orchards.

Weeds sprayed with arsenic sprays for the purpose of eradicating
them have also been fatal to cattle. In fact any stock will become
poisoned unless kept away from such dangerous applications of poison
sprays.
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