A Study of Bracken Fern Poisoning of Cattle
on a California Forest Range

KENNETH A. WAGNON

Specialist in Animal Husbandry, University of Cali-
fornia, Davis, California

On certain allotments of the
Mariposa District of the Sierra
National Forest, death losses of
cattle have been abnormal over
a considerable period. Reported
losses were of two general types:
(1) cattle that died on the forest
range (Chowchilla and Soquel
Allotments) and (2) cattle that
died after removal to their foot-
hill ranges (Iron Creek Allot-
ment). Deaths on the first two
allotments were attributed to
poisoning from braken fern
(Pteris aquilina), horsetails
(Equisetum spp.), or laurel
(Leucothoe davisiae). Deaths on
the Iron Creek Allotment were
attributed to hemorrhagie sep-
ticema, rabies, or unknown
causes.

The author was introduced to
the problem on October 5, 1939,
when he was asked to help in-
vestigate the death of a yearling
steer near the old Sugar Pine
Mill on the Soquel Allotment.
The animal had been dead about
three days and no positive con-
clusion was reached on the cause
of death. Bracken fern, which
grew abundantly in the area,
was found in the rumen con-
tents, and was suspected of be-
ing the cause. '

On August 3, 1943, in the same
area, Dr. A. S. Robertson, County
Veterinarian, and the author in-
vestigated the death of a grade
cow that was in fair flesh and
had just died. Autopsy findings
were similar to those in bracken
poisoning and the diagnosis was
“death from a poisonous plant
with bracken fern strongly sus-
pected”. On September 27, 1944,
after investigating the deaths of

6 more cows, all in good flesh, it
was decided to investigate the
causes of cattle deaths in the
area of the old Sugar Pine Mill
in the Soquel Allotment. Laurel
is not known there, and horse-
tail is so scattered and thin that
it is not considered a danger.
Bracken fern is the only other
toxic plant known in the area.

Related Studies

The possibility that bracken
contains substances poisonous to
cattle was first reported by Pen-
berthy (1893) and Storrar
(1893) . Stockman (1917) was ap-
parently the first to prove that
feeding bracken to cattle could
be fatal, when an 8-month-old
heifer died 30 days after the start
of a 26-day period of being fed
10 pounds of fresh fern every
other day. Hadwen (1917)
proved that hay containing about
about 30 percent fern was re-
sponsible for staggers in horses
and even death. Bracken poison-
ing of cattle and horses is known
to occur naturally, and Moon and
Raafat (1951) have shown that
sheep may be killed by feeding
them bracken experimentally.
Fletcher (1944) and Foggie
(1951) presented evidence that
sheep may be naturally poisoned
by bracken.

The toxic factor to livestock in
bracken has long been of inter-
est. Storrar (1893) thought it
was merely the ingestion of a
highly indigestible food.
M’Gowan (1915) concluded that
it was actually an invasion of the
animal by a common type of bac-
illus, and he isolated such an
organism from an animal that
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had died of the disease. Seddon
and McGrath (1929) also con-
sidered the deaths to result from
a microbic disease, hemorrhagic
septicaemia, which sometimes
occurred in cattle weakened
from eating bracken. Langley
(1944) thought the death of
cattle, that developed laryngitic

symptoms, was due to a second-
The had
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eaten bracken roots, and the
coarse fibers had excoriated the
lining of the pharynx, allowing
the entrance of Bacillus oede-
matis maligni organisms from
the soil on the roots.

Stockman (1917) discounted
M’Gowan’s (1915) theory of a
bacterial disease asserting that
it is normal for bacteria of the
type described to invade the
blood from the intestines soon
after death. Besides describing
the symptoms of afflicted ani-
mals and post-mortem findings,
he expressed his view that the
“toxic principle” was present
only in comparatively small
amounts and is cumulative in
effect. A certain time—even
weeks after the poison had been
withheld—was required to esta-
blish its full effects before severe
illness might begin. Shearer
(1945) isolated only bacteria that
are common post-mortem in-
vaders of bovine carcasses that
had lain for some hours after
death. He thought the poisonous
principle was a decomposition
product of eatechol tannin, and
that a low plane of nutrition
would tend to lower an animal’s
resistance to it. Carpenter, Phil-
lipson, and Thomson (1950)
failed to isolate any pathogenic
organism from the carcass of a
heifer that had died of a condi-
tion similar to bracken poisoning
after being fed dried bracken
hay.

Weswig, Freed, and Hagg
(1946) were evidently the first
to show that bracken fed to rats
had an antithiamine activity.
The application of these findings

cause.
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to fern poisoning in cattle was
obscure, for the symptoms noted
in rats were more suggestive of
those reported in horses than
those observed in ruminants.
Vaughan (1949) and O’Moore
(1949) found that Vitamin B
was ineffective in treating
bracken poisoning in cattle. Car-
penter, Phillipson, and Thomson
(1950) found that ponies suf-
fered incoordination and brady-
cardia from eating bracken and
were cured by subcutaneous in-
jections of vitamin Bi. Similar
treatment of a heifer failed to
prevent her death. Moon and
Raafat (1951) found vitamin B
injections ineffective in treating
sheep and cattle suffering from
bracken poisoning . McLauchlan
(1951) noted that cattle suffer-
ing from bracken poisoning did
not display the nervous sym-
ptoms shown by the rat and
horse, which are usually associ-
ated with avitaminosis B1. Nico-
tinic acid deficiency in the cattle
was suspected and recovery was
rapid upon oral administration
of 600 mg. of nicotinamide for
two or three days.

A perplexity of the “toxic
principle” of bracken with cattle
is the great variability of its ef-
fects. Bracken is widespread
over the world, and Stockman
(1917) pointed out that the num-
ber of animals visibly affected,
although considerable, is small
in proportion to the plant’s dis-
tribution. Some areas apparent-
ly have a long history of cattle
poisoning from bracken; how-
ever, other areas have been
grazed for decades without re-
ports of ill-effects (Carpenter,
Phillipson, and Thomson, 1950).
In one area, cattle grazed for
generations on a primeval forest
without i1l effects until a portion
of the area was ploughed and
seeded to a pasture mixture
(Wells, 1949). A review of litera-
ture on experimental production
of the disease shows extremely
variable results, with little re-
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lationship between the quantity
of bracken fed and the degree of
bracken poisoning (Stockman,
1917; Hagen and Zeissig, 1927,
Shearer, 1945; Moon and Pal,
1949; Perkins, 1950; and Car-
penter, Phillipson, and Thomson,
1950) .

Opinion is quite variable as to
why some cattle incur bracken
poisoning while others in the
same herd show no apparent ill
effects. Stockman (1917) thought
there might be a variation in
susceptibility, through natural
development of immunization,
but that cattle feeding too
brusquely and continuously upon
the fern are fatally stricken be-
fore acquiring resistance. The
poison does not develop its ex-
plosive potentiality without
some weeks of continuous feed-
ing on the fern. Carr (1948)
made the only report of cattle
being poisoned by fewer than
30 days of continued ingestion of
fern: 36 deaths in a herd of 100
Herefords that had eaten bracken
for only about a week in mid-
May.

Seddon and McGrath (1929),
expounding the theory that cat-
tle losses were due to hemor-
rhagic septicaemia rather than a
plant poison, claimed that the
fern produces harmful effects

only if the microbe gets into the
bracken-weakened animal. Glee-
son (1944) said that ploughed-up
bracken roots were a common
cause of poisoning and that with-
ered, frosted tops of new fern
growth were also poisonous to
cattle. Fletcher (1944) said that
old or withered bracken was
most toxic but that young,
tender shoots browned and with-
ered by late frosts were also defi-
nitely toxic, especially growth in
certain natural contours more
affected by frost than others.
Cattle may also be poisoned by
withered fronds left from eradi-
cation attempts.

Experimental Area

The area around the old Sugar
Pine Mill was logged from 1901
through 1924. The area east of
the mill to the Nelder Grove of
Big Trees was burned over in
1921. Thus, there is considerable
variation in the regrowth of
brush and trees. Growth of
bracken is rank in thick patches
along some of the branches of
Lewis Creek, which drains the
area, and in some of the more
moist glades on the mountain
slopes. Some open mountain
slopes, being dryer also main-
tain a thin stand of short-growth
fern, and scattered fronds oc-

Ficure 1. Animal No. 253, Test 1, on the third and final day of illness, showing swelling
of the jowls and depressed condition.
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cur beneath the brush and trees.
The rapid regrowth of brush and
trees is discouraging bracken
over the area.

Elevations vary from about
4,300 to 6,100 feet. Seasonal graz-
ing of cattle occurs from mid-
May to October. Cattle losses
from year to year have been
quite variable; the highest
known losses occurred in 1944
when this study was started.

Procedure

Because of the wide-spread
distribution of the fern, the
thickness of brush and tree
cover, and the variability in
losses, it was apparent that the
stock could not be prevented
from eating the fern. Since the
area is principally a browse area,
the cattle possibly sought out
herbaceous plants, consequently
eating more fern than if herbace-
ous plants had furnished the
bulk of their feed. If the factors
responsible for the fern being
more toxic at certain times than
at others were discovered, it
might be possible to prevent
losses by proper range manage-
ment. For this reason it was de-
cided to compare in feeding tests
fern growing in moist situations,
fern from drier mountain slopes,
first and second growth from
these areas, early and mid-season
growth from these areas, and
frosted and unfrosted fronds col-
lected late in the season. The
feeding tests were conducted at
the San Joaquin Experimental
Range, O’Neals, California.

In the first feeding test the
fern was cut and dried in the
sun before feeding. Later the
fern was harvested by stripping
off the fronds, leaving the coarse
stems the animals would not eat.
The fern used in tests 2 through
9 was fed green. It was collected
weekly and kept in an ice box
until fed. The fern fed in tests
10 and 11 was dried in the sun
before feeding. The results of

the 11 feeding tests are sum-
marized in Table 1.

Resulis
1944 Test

As a first step toward adding
to information on the symptoms
of bracken poisoning, and verify-
ing diagnoses on animals that
died on the range, an attempt
was made to produce fern poi-
soning by feeding fern cut from
the study area. Rank fern
growth from moist areas along
a creek was collected by cutting
the main stem below the frond
—171.5 pounds on September 14,
150.5 pounds on September 18,
and 167 pounds on October 3.
The last collection was slightly
frosted, and drier and more ma-
ture than the two earlier collec-
tions.

The test animal was a two-
year-old Hereford heifer weigh-
ing 727 pounds. Three pounds of
dry fern were mixed daily with
alfalfa hay. Throughout the test
the heifer refused to eat the
coarser stems. She also refused
one feeding that had been wet
by rain. The heifer became ill
on the 36th day, after the first
feeding, and ate little further
food before her death three days
later. During the first 35 days
a total of 101.5 pounds of dry
fern was fed (298.5 pounds, green
basis), but actual consumption
was reduced about 10 percent by
refusal of the coarser stems.
Until illness developed, the heif-
er ate well and appeared normal
in every respect.

During the first day of illness
the heifer had a temperature
above 107° F. and spent most of
her time lying near water. Dur-
ing the second day she com-
menced drooling rather profuse-
ly. She was depressed and often
stood with lowered head. Later
in the day she began discharg-
ing small, continuous streams of
mucus from both nostrils and
breathing with a rasping sound.
There were no indications of
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hemorrhages in mouth, nose
or anal discharges. Body tem-
perature continued about 107° F.
The morning of the third day her
temperature dropped to 105.8°;
she continued to drool and dis-
charge mucus from both nostrils,
and her respiration was still
rasping. It was noted that her
underjaw had commenced to
swell (Figure 1). By early after-
noon her tongue protruded, and
she showed increasing distress.
A small, bright clot of blood was
noted in the oral discharge. By
6:00 p.m. respiration was quite
raspy and labored, the throat
and jowls were swollen tight
with tongue protruding about 4
inches, and distress was great.
Most of the time was spent lying
with her head outstretched. She
died shortly before 10:00 p.m.,
and an autopsy was performed
the following morning.

The findings were as follows:
The heifer had pleurisy, with the
pleura markedly hemorrhagic,
especially on the right side;
lungs congested with consoli-
dated blood but no evidence of
pneumonia; heart normal ex-
cept for several petechial hemor-
rhages; blood very dark; perito-
heum hemorrhagic in interior
dorsal region; spleen normal ex-
cept for several large hemor-
rhages; liver friable, slightly
swollen, and icteric; omasum
normal except contents very dry
and caked; abomasum congested;
small and large intestines dy-
senteric; trachea and esophagus
markedly reddened interiorly
throughout; large blood vessels
in thoracic region markedly red-
dened throughout; and severe
suggillation involving base of
tongue (which was markedly
swollen at base, with tissue
pulpy), with larynx, surrounding
tissues, and all tissues immedi-
ately posterior to thoracic region
edematous and congested. The
above findings were in accord
with some of the observations
made on the range.
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1945 Test

A 600-pound pregnant grade
heifer about two years old was
used. The fern was rank growth
collected from flats along a
creek. The daily feeding rate
was maintained at over 5 pounds
of green fern daily with alfalfa
hay limited to keep her hungry.

The fern was of vigorous, lux-
uriant growth, dark green at the
start of the test on July 6, with
many plants still growing. The
increasing maturity of the fern
was noted at each weekly collec-
tion by the gradual lighter green
color and by its increased bulki-
ness. In early August much of
the fern growing in the area be-
gan turning yellow, and by the
end of the month some fronds
were drying. This was thought
to be resulting from a shortage
in soil moisture. Only the
greener fronds were collected,
but by September 7 even these
were yellowish, and collecting
the following week’s feeding was
difficult.

From July 7 to September 15
—T72 days—472.5 pounds of green
fern were fed, averaging 6.56
pounds daily. Although 6 cows
died in the area during this pe-
riod, none were found in time
to conduct a post-mortem exami-
nation. A person who saw the
last cow dying, reported that the
droppings were black and con-
tained fresh blood. The experi-
mental heifer remained normal
throughout the 72-day feeding
period except on the 13th, 14th,
and 15th days, when she had a
mild diarrhea and the feces were
blackish.

Near the close of the 72-day
feeding reriod, a patch of brack-
en maturing snores was found in
a cultivated aople orchard on the
mountainside north of the creek
area where the previous fern
collections had been made. Since
these were the only fronds seen
actually producing spores, and
since the last cow died in this
area, this second feeding test was
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Test

Table 1. Summation of bracken fern feeding tests with young cattle.

Animal

No.

Age Weight Source of Fern

Feeding Test

Results

1.

[

10.

11.

H-253 2 yr.

H-477

S-481

H-475

H-4.9

S-408

S-467

S-478

S-481

H-475

17

17

19

20

21

20

20

21

23

yr.

mo.

mo.

mo.

mo.

mo.

mo.

mo.

mo.

mo.

725

600

533

585

585

658

728

485

702

710

590

Rank initial growth
from moist areas
along creek. Cut
and dried in sun.

Rank initial growth
from moist areas
along creek and
from old apple or-
chard. Stripped
from stems weekly.

Rank initial growth
from moist areas
along creek. Strip-
ped from stems
weekly.

Initialgrowth
dry mountainside.
stripped from stems
weekly.

Second-growth
from moist moun-
tainside glade.
Stripped from stems
weekly.

Rank initial growth
from moist areas
along creek. Strip-
ped from stems
weekly.

Short initial growth
from dry mountain-
side. Stripped from
stems weekly.

Second growth, 143
lbs. from dry moun-
tainside and 72 lbs.
from moist moun-
tainside glade.
Stripped from
stems weekly.

Short third growth
from moist moun-
tainside glade.
Stripped from
stems weekly.

Initial and second
growth from moist
mountainside glade.
Stripped from
stems and dried in
sun. Not frosted.

Initial and second
growth from moist
mountainside glade.
Stripped from
stems and dried in
sun. Frosted.

1b. green basis).

10/2-11/6/44, 35 days.
3 1b. dry fern fed daily
mixed with alfalfa
hay. 101.5 1b. fed (298.5
1b. green basis), 10%
refused. Mostly stems.
7/6-9/30/45, 86 days.
Av. daily feeding 6.6
lbs green fern mixed
with alfalfa hay. 573
1bs. fed.

6/23-8/4/46, 42 days.
Av. daily feeding 5.4
1b. green fern with al-
falfa hay. 230 1lb. fed.

6/23-8/4/46, 42 days.
Av. daily feeding 5.4
1b. green fern with al-
falfa hay. 230 1b. fed.
7/2-8/7/46, 36 days.
Av. daily feeding 5.6
1b. green fern mixed
with alfalfa hay 203
1b. fed.

8/17-9/29/46, 42 days
Av. daily feeding 5.7
1b. green fern with al-
falfa hay. 240 lb. fed.

8/17-9/29/46, 42 days
Av., daily feeding 5.7
1b. green fern with al-
falfa hay. 240 lb. fed.
8/17-9/29/46, 42 days.
Av. daily feeding 5.6
1b. green fern with al-
falfa hay. 235 lb. fed.

8/17-9/29/46, 42 days.
Av. daily feeding 5.7
1b. green fern with al-
falfa hay. 240 1b. fed.

10/17-12/6/46, 50 days.
Av. daily feeding 2.07
Ib. dry fern mixed
with alfalfa hay. 100
1b. dry fern fed (288
1b. green basis).

10/17-12/6/46, 50 days.
Av. daily feeding 2.06
1b. dry fern mixed
with alfalfa hay. 109
1b. dry fern fed (291

Died

Neg.

Neg.

Neg.

Neg.

Neg.

Neg.

Neg.

Neg.

Neg.

continued with this fern. The fronds still had a good green
fern was nearing maturity, color. A total of 100.5 pounds of
growth was moderate, and the the green fern was collected and
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fed over the following 14-day pe-
riod, averaging 7.18 pounds per
day. There were no apparent
ill-effects.

On September 3 the remains
of 5 dead cows were found in the
brush on the mountainside below
and west of the Nelder Grove
of Big Trees. Though the re-
mains had been considerably
worked over by bear, the deaths
had evidently occurred the pre-
vious month. There were several

cean boo areas on thia -
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tainside, and some of these areas
contained considerable growth
of red mimulus (Mimulus cardi-
nalis). During this investigation
a sick cow was observed eating
some of the flowering tips of
these plants. The animal had a
severe watery-gaseous diarrhea
with feces abnormally light-
colored and without evidence of
blood. The following day the
cow was found near-by, brows-
ing upon sweet birch (Ceanothus
integerrimus), and appeared well
on the road to recovery, with al-
most normal-looking droppings.
Some stockmen suspected the
red mimulus of being toxic to
cattle. For this reason 9 pounds
of the green plant material con-
sisting mostly of the stem tips
with buds, flowers, and imma-
ture seed capsules, was collected
on September 8 and spread in
the sun to dry. This dried mi-
mulus was fed over a 4-day pe-
riod to an eight-month-old steer
weighing 285 pounds. No ill ef-
fects were observed. :

1946 Tests

This year nine feeding tests
were conducted (Nos. 3 to 11).
Areas selected for fern collection
were those where the fern grew
fairly thick in patches. Man-
power was not available for col-
lecting the scattered growth
among the brush and thickets of
growing trees. The experimental
animals were grade Hereford
steers and heifers, varying in age
from 17 to 23 months. Two of
the animals were used in two

different feeding tests. In each

ala ala A
test the animals alsc received a

good-quality alfalfa hay.

Tests 3, 4, and 5 were con-
cerned with feeding green fern
in early summer before the pe-
riod when cattle usually died in
the area. In test 3 the fern fed
was tall, initial growth from a
moist site (same as in tests 1 and
2) along a creek. In test 4 the
fern fed was short initial growth
from a dry site on the adjacent
mountainside. In both tests there
was a 42-day feeding period
(June 23 to August 4), with a
total of 230 pounds, 5.4 pounds
daily, of green fern fed in each
test. At the start of these tests,
most of the fronds on both sites
were growing and were quite
succulent. By the end of the pe-
riod they had reached full size
and maturity. The fern used in
test 5 was second growth from a
moist mountainside glade that
was fenced. The moderate to tall
initial growth had been mowed
on June 11. This test was con-
ducted over a 36-day period
(July 2 to August 7), with 203
pounds of fern fed, averaging 5.6
pounds daily. Throughout the
feeding period the fern fed was
quite succulent. At the start all
the fronds were in a rapid stage
of growth, very tender, and only
partly unfurled.

Throughout test 3 it was diffi-
cult to get heifer No. 477 to eat
her daily ration of fern. Conse-
quently she did not receive much
alfalfa hay. This heifer remained
in normal condition until the
36th day, when it was thought
she was quieter and spent more
time lying down than usual. On
the 39th day she again appeared
quieter than normal and display-
ed little relish for her small al-
lotment of alfalfa hay. The
morning of the 40th day her nose
was dry, she appeared depressed,
and often worked her jaws as if
something bothered her throat.
At noon she had a temperature
of 101.8° F., and her condition
remined unchanged into the
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evening. The morning of the 41st
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condition was almost
normal again. However, she con-
tinued to work her jaws some-
what in the morning. The test
was terminated after the 42nd
day, and there were no further
developments. The animals used
in tests 4 and 5 ate their fern
well, and attempts were made
to feed them alfalfa hay in
amounts just short of their
wants. Both animals remained

Tests 6, 7, 8, and 9 were con-
ducted over a 42-day period, from
August 17 to September 29. A
total of 240 pounds (5.7 pounds
daily) of green fern was fed in
each case except test 7, in which
a total of 235 pounds (5.6 pounds
daily) was fed. No frost damage
occurred during the period, for
there were only a few extremely
light frosts in the colder spots.
At the start of these tests the
ferns on our supposedly moist
site along the creek were show-
ing the effects of drought, and
about 15 percent were yellow. In
the spring the area contains suf-
ficient moisture to promote rank
fern growth, but the soil is ap-
parently rapidly depleted of
moisture available to the fern. It
has been noted that the fern
growing on this area becomes
more drought-stricken each year.
This may be due to the rapid
regrowth of forest trees on the
site. These effects were not
noted in the other areas where
fern was collected.

In test 6 initial tall fern
growth from the moist area
along the creek was fed until
the supply was exhausted on the
35th day. As the trial progressed
increasing amounts of this fern
turned yellow, but only the
greener fronds were fed. The
fern fed the final week was tall,
initial growth from the most
moist portion of the mountain-
side glade. The fern fed in test
7 was short, initial growth from
the dry mountainside. The
fronds from this site retained a
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fair green until the final days
when they were turning yellow-
ish. In test 8 second-growth fern
from the dry hillsides was fed.
This fern however, was exhaust-
ed by the 27th day, and the test
was completed with second
growth from the dry portions of
the mountainside glade. The
fronds were short but fairly suc-
culent throughout the test. Test
9 was concerned with third-
growth fern from the mountain-
side glade. These fronds were of
fair size and quite succulent. The
supply was exhausted just be-
fore the close of the test, and a
mixture of second and fourth
growth was fed on the last day.

All four animals in tests 6, 7,
8, and 9 ate their fern fairly
well and received substantial
feedings of alfalfa hay in addi-
tion. They remained in normal
condition throughout the test
and afterwards.

Tests 10 and 11 were respec-
tively concerned with unfrosted
and frosted fern that was sun-
dried before feeding. In each
case the fern consisted of initial
and second growth from the
mountainside glade. This fern
was of average growth and of
good color. The unfrosted fern
was collected on September 17
and the frosted fern on October
7. In the latter collection some
of the more succulent fronds had
been either partially or entirely
killed by frost. Steer No. 481,
from test 4, was used in test 10,
and heifer 475, from test 5, was
used in test 11.

Tests 10 and 11 were con-
ducted over a 50-day feeding pe-
riod with an average daily feed-
ing rate of 33 oz. of dried fern
followed by limited feeding of
alfalfa hay. The steer in test
10 received 100 pounds of dry
fern (288 pounds green basis),
and the heifer in test 11 received
109 pounds (291 pounds green
basis). Both animals remained
normal throughout the tests and
afterwards.

- KENNETH A. WAGNON

It is interesting to note that
in 1946 there were no reported
cattle deaths in the study area
or areas surrounding it. The year
was droughty, and cattle on this
forest range consumed large
quantities of bracken. They be-
gan eating it in small quantities
when first turned on the range
in June and ate increasing
amounts as the season prog-
ressed. It was, therefore, decided
that further tests would be held
in abeyance until a season when
deaths from bracken again oc-
curred on the range. From that
date through 1957 no further
deaths on the range have been
attributed to bracken poisoning,
although in every year the cattle
have consumed large quantities
of the fern.

Summary

Bracken fern was suspected of
being responsible for cattle
deaths over a several-year pe-
riod in an area where bracken
fern was abundant. Consider-
able bracken was eaten each
year, but the losses were quite
variable.

Following several deaths in
1944, bracken was harvested
from a moist site and sun-dried
before feeding to a two-year-old
heifer. She died with symptoms
typical of those observed on the
forest range. The following year
green fern fed to a two-year-old
heifer gave negative results. Cat-
tle deaths on the forest range
that year were attributed to
bracken poisoning.

The third year, bracken col-
lected from moist and dry sites,
initial and second growth from
these sites, early and mid-season
growth from these sites, and un-
frosted and frosted fronds col-
lected late in the season all gave
negative results when fed to
short two-year-old cattle.

No deaths were attributed to
bracken poisoning on the forest
range that year, nor have there
been further such deaths to this

date (1957), even though the cat-
tle have continued to eat large
quantities of the fern.

Acknowledgements

Grateful acknowledgement is ac-
corded Dr. A. S. Robertson, Madera
County Veterinarian, for performing
the autopsy on the heifer dying in
test 1 and to Mr. and Mrs. Nathan
Sweet, Oakhurst, California, for the
use of their fenced field containing
the mountainside glade.

LITERATURE CITED

CARPENTER, K. J., A. T. PHILLIPSON,
AND W. THOMSON. 1950. Experi-
ments with dried bracken. Brit.
Vet. Jour. 106:292-308.

CARR, A. K. 1948. State of California
Department of Agriculture
Twenty-Ninth Annual Report. 37:
347-348.

FLETCHER, J. M. 1944. Bracken poi-
soning in cattle. Vet. Rec. 56:478.

Foccie, Angus. 1951. Suspected
bracken poisoning in sheep. Vet.
Rec. 63:242.

GLeEesoN, L. N. 1944, Suspected
bracken poisoning. Vet. Rec. 56:
374.

HapweN, SEYMoUR. 1917. So-called
staggers in horses caused by the
ingestion of Pteris aquilina, the
common bracken. Jour. Amer. Vet.
Med. Assoc. Vol. 1, N.S. Vol. III:
702-704.

HaceN, W. A. AND A. ZEIssiGg. 1927.
The experimental bracken poison-
ing of cattle. Cornell Vet. 17:194-
208.

LancrLey, H. R. 1944. Bracken poi-
soning in cattle. Vet. Rec. 56:518.

McLAucHLAN, Davip. 1951. Bracken
poisoning. Vet. Rec. 63:241.

M’GowaN, J. P. 1915. Inquiry into
braxy. Trans. Highland and Agr.
Soc. of Scotland. 5 ser. 27:54-141.

Moon, F. E. anp A. K. ParL. 1949,
The composition and nutritive
value of bracken. Jour. Agr. Sci.
39:296-301.

. aND M. A. RaaFaT.
1951. Some biochemical aspects of
bracken “Poisoning” in the rumi-
nant animal. 1. Vitamin factors.
Jour. Sci. Food Agr. 2:228-240.

O’Moorg, L. B. 1949. The treatment
with vitamin B; of bracken stag-
gers in the bovine. Vet. Rec. 61:
768.

PENBERTHY, J. 1893. Vegetable poi-
soning simulating anthrax in cat-
tle. Jour. Comp. Path. 6:266-275.

PerkiINs, L. E. 1950. Experiments on
bracken poisoning. Brit. Vet. Jour.
106:377-385.



BRACKEN FERN POISONING OF CATTLE

255
SeEppoN, H. R. anp T. T. McGRATH. poisoning in cattle in Great Britain. 693-694.
1929. Ill-effects of bracken fern Jour. Comp. Path. 30:311-316. v TT T 1640 Teanba .
tOCk Agr Gazette New South W?;th, n., L., iy4avy. DI'_aC_KeIl poison-
%Illaies 40,337' 538 STORRAR, D. M. 1893. Cases of vege- ing. Agr. Jour. Minist. Agr. of
SHEARER, G. D. 1’9 45 Some observa- table poisoning in cattle. Jour. England. 56:204-205.

tions on the poisonous properties Comp. Path. 6:276-279. Weswig, P. H, A. M. Freep, AND
of bracken (Pteris aquilina) Jour. VAUGHAN, K. L. 1949. The treatment J. R. Haac. 1946. Antithiamine
Comp. Path. 55:301-307. with vitamin B; of bracken stag-

activity of plant materials. Jour.
STOCKMAN, STEWART. 1917. Bracken gers in the bovine. Vet. Rec. 61: Biol. Chem. 165:737-738.



