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PURPOSE OF INVESTIGATIONS 

In the Uniterl States alpine kalmia (Kalmia microphyUa) grows in 
restricted ar€l1fof the livestock ranges, where it has been suspected 
of having poisoned sheep and cattle. In order to determine its toxic­
ity for these species of animals, as well as to compare the effects pro­
duced by it with those caused by other species of kalmia in previous 
inyestigations, feeding experiments were undertaken by the Salina 
(Utah) Experiment Station of the Bureau of Animal Industry. 

REVIEW OF LITERA'l'URE 

The alpine kalmia (Kalmia micropn..ylla (Hook.) Heller) and the 
bog kalmia (K. polifolia Wang.) are so closely related that botanists 
do not agree as to their being distinct species. Rydberg (13) 1 and 
Tidestrom (15) consider them distinct, but Jepson (11) classes K. 
microphylla as a varietal form of K. polifolia. A compe.rison of 
descriptions and of the plants themselves makes it appear probable 
that no distinct line of demarcation e}.;sts between the two but that. 
the alpine kalmia is simply the high-altitude form of the bog kalmia. 

Various common names have been applied, more or less indiscrimi­
nately, to these plants. Among them are: Dwarf kalmia, alpine bog 
kalmia, America.n laurel, swamp laurel, alp~\ne laurel, pale laurel, pale. 
American laurel, and calico bush. 

I Italic numlx'rs in parentheses refer to "Literature Cited," p. 9. 
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In a number of articles the bog kalmia and the alpine kalmia. have 
been mentioned as bem,g poisonous to livestock. In some instances 
it is obvious that the alpine plant has been :referred to as Kalmia, 
polifolia. 

Davy (3) in 1902 suspected that B..almia polifolia "may possibly 
prove poisonous to sheep as some of the eastern species of the genus 
are considered among the most dangerous of cattle poisons." 

In 1911 Jepson (10, p. 312), in referring to Kalmia polifolia, says: 
"Alpine in the Sierra Nevada (K. glauea Ait.). Leaves probably 
poisonous to cattle." Although he does not mention the name 
microphylla, the description and range assigned make it evident that 
he had the alpina kalmia in mind. 

In 1915 Hall and Yates (9) referred to Kalmia polifolia in California 
and stated: "It is one of our most poisonous plants, but fortunately 
grows in districts where there is but little stock raising." 

The same plant (Kalmia ,])olifolia) is included by Glover and Robbins 
(8) 	among the poisonous pla.nts growing in Coloradu. They say: 

The plant grows in mountain bogs, seldom below 10,000 feet elevation * * * 
Colorado stockmen generally know very little of swamp laurel as a poisonous 
plant. This is probably accounted for from the fact tha~it grows only on the 
very high ranges, where relatively few animals graze. It is much dreaded in 
some section, however. 

It is of interest that Durrell and Glover (5) in a more recently 
published list of the poisonous plants of Colorado do not mention 
either the bog kalmia or the alpine form. Although K. microphyl!,a. 
apparently occurs in Colorado at elevations between 10,000 and 11,000 
feet, Rydberg (13) does not mention K. polifolia as growing in this 
State. 

In 1918 Baird (2) p. 67) says of Kalmia polifolia variety microphylla: 
"Pale American laurel. In swampy ground. A shrtib about 6 inches 
high, poisonous to cattle. Corolla lavender, very attractive. In 
bloom on the north side of Squaw Meadow early in July." 

In 1919 Fleming (6) fed Kalmia microphylla to 26 sheep and 10 
calves and poisoned both classes of animals. From his experimental 
work he concluded: "From this it would seem that the plant varies 
in toxicity in different environments, and that the-re is a considerable 
seasonal change in the poison present." 

In 1920 Fyles (7, p. 79) in Canada, concludes that because Kalmia 
latifolia and K. angustifolia are poisonous "no doubt, other species 
of kalmia, including the swamp or pale laurel (Kalmia polifolia 
Wang.), are equally injurious." 

In 1922, Sifton (14., p. 89), alsu writing of Canadian plants, lists 
l(almia polifolia as a poisonou.., plant and says it "grows across the 
continent except on the prairies. It is found on mountains and in 
cold bogs." 
, In 19:25 Anderson (1, p. 147), another writer on Canadian plants, 

says of Kalmia polifolia: '.'The leaves are poisonous to animals." 
In 1931 Dayton (4., p. 128) says of Kalmia microphylla: "Nor­

m~y, livestock do not touch this species but instances are reported 
01 sickness or even loss, especially among lambs admitted to high 
r,ange too early in the spring." 
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DESCRIPTION AND DISTRIBUTION OF THE PLANT 

, Kalmia/:microphylla (K. :polifolia microphylla) is a low, branching 
shrub or bush, from 1 to 12 mches higlt, growing from an undefP'found 
stem and belonging to the.heath family, the Ericaceae. The ieaves, 
which hf,tve short petioles, arl3 nearly oval in outlinel although, 
because of a tendency to rl)ll along the edges, t1!.ey ofteA appear very 

FIGURE l.-General appearance oC alpine kalmia (Kalmia microphylla). a, Seed pod or capsule. 

narrow. They are from one fourth inch to nearly an inch in length, 
and are dark, shiny green above and whitish underneath. The flowers 
vary in color from pmk to rose-purple. The general appearance of the 
plant is shown in figure 1. It is found grOWIng in sphagnum swamps 
snd in the western part of the United States at the higher altitudes 
usually between 10,000 and 12,000 feet, and ranges from central 
California north to Alaska and eastward to Colorado. 
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EXPERIMENTAL PROCEDURE 

Through cooperation with the Bureau of Plant Industry and the 
Forest Service of the United States Department of Agriculture, 
four lots of Kalmia microphylla were received at the Salina Experi­
ment Station, located on the Fishlake National Forest, near Salina, 
Utah. Of these four lots, three were collected in Squaw Valley on the 
Tahoe National Forest in California. This is the "Squaw Meado'W" 
area referred to by Baird (2). One lot was collected about .August 
1, 1927, one about September 1, 1929, and one in the early part of 
May 1931. In the summer of 1932, a fourth lot was collected on the 
Cascade N abional Forest in Oregon at a time when the plants were 
in bloom. The four collections, to a limited extent" have made it 
possible to compare the poisonous qualities of the alpine kalmia at 
different stages of growth and from two widely separated localities. 

All the plant material used was dried before being shipped. In 
order to estimate, in terms of green plant, the dOSEIS fed to the differ­
ent animals, an allowance was made for the loss in weight by the plants
in drying. For this purpose 75 percent, approxll.uately the normal 
moisture content of the green plants, was used. AU dosages were 
then computed on a green-plant basis and as percentages of the ani­
mals' weights. The feedings were made by means of a veterinarian's 
balling gun. It required from 5 minutes to 1 hour to make them, 
depending largely on the quantity fed. Leaves alone were used, except 
that in several instances a few stem tips bearing buds and flowers 
were included. In these the proportion of stem tips was so small 
that for the purPGse of comparison it was assumed that leaves alone 
were used. Owing to the physical difficulties of obtainip.g this plant 
from the high elevations where it grow, the limited available supply 
was fed chiefly to sheep and goats because of their smaller feed require­
ments. One steer was used. The feeding experiments are summarized 
in table 1. 
TABLE I.-Summary of experiments with the leaves of Kalmia microphyUa fed f J three 

species of livestock 

Dose 
as per· Approximate date Animal Weight Date of feeding cent of Resultplant was collected animal's 

~~_________+~~_I_________~_I_~_'e~ig_ht_I_I_____________I_________ 
Cattle: Pound.

1112. __ .... __ ..__ .. i6~ . Sept. 14, 1927....____ 0.30 Aug. 1, 10:-'7. ________ Not sick. 
Goat:2______ ...._...... _ 92 Sept. 13, 1927..__.. __ .30 _____do .. _________ ... Do. 

17_________________ 08 Sept. I, 1930________ • .40 Sept. I, 1929_________ Do.16_________..______ 67 Sept. 13, 1930__ ..___ _ .50 __.._do __.._..________ Symptoms. 
Sheep:1005.._....________ 96 Aug. 24, 1921-______ _ .40 Aug. 1, 1927_________ Do 

1009_______________ 79 Aug. 26, 1927_______ . .30 _____do_______________ Do. 
1012_______________ 67 Aug. 29, 1927_______ _ .20 _____dQ_______________ Not sick. 
1013.______________ 67 Aug. 30, 1927______ __ .50 ... __ do_______________ Sick. 
1027_______________ 82 Sept. 9, 1927.-______ _ .60 _____do.._.._______:__ Do. 
1026 ____.---------- 110 _____do..____________ _ .25 _____do.._____________ Not sick. 
1154 _________ .. ____ 94 Sept. 1, 1930..______ _ .70 Sept. 1, 1929.________ Symptoms.
1100_________ ..____ 84 Sept. 13, 1930 ______ _ .40 _____do..__.._________ Do. 
1207_______________ 74 June 13,1931._..____ .30 May 1931___________ Not sick. 
1200_______________ 1211 June 16, 1931 __ .... __ .50 ___._do_..____________ Sick. 
1211... ____________ 105' June 18, 1931 ____..__ .70 •____do..__________.._ Do. 
1206 _____••________ 75 June 20,1931 ____..__ .82 _____do.._____________ Do. 
1213...._________ •. u3 June 25, 1931. _____ __ 1. 22 _..__do..________ ..___ Do. 
1216...._____ ..____ 88 July 1, 193L______.. 1.50 _____do______________ . Do. 
1225_______________ 87 July 21, 1931..._____ _ 1.75 _____do••_____________ Do. 
1162.______.. ______ 118 Sept. 2, 193L_______ 2 _____ do_____________ .. Very sick. 
1249 ______ .._______ 107 Sept. 14, 1932.._ ..___ .50 summer 1932.... ____ Symptoms.
1225 _____________ .. 114 Sept. 16, 1932.. ______ .75 ___ ..do_.... __..____ .. Sick. 
1288_______________ 02 Sept. 20,1932.._____ • 1 _____do_____________.. Do. 

I Estlm,ated as green plant. 
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RESULTS OF EXPERIMENTNL FEEDING 
TYPICAL CASE OF SHEEP 1162 

Between 9:30 and 10:30 a.m. on September 2, 1931, sheep 1162, a 
2-year-old ewe, weighing 118 pounds, was fed 'with the balling g1;u1 

",268 grams (9.45 ounces) of dry leaves of Kalmia microphylla.The 
iY plant material was collected by Leland S. Smith in the Truckee 

district on the Tahoe National Forest, in Oalifornia, in May 1931 at 
a time when the plants were in bud l,1,nd flower. Since an allowance of 
75 percent was made for the loss in weight by the plant in drying, the 
quar..tity fed was considered as equivalent to 2 percent of the u,ni­

'''mal's weight, in terms of green leaves. 
At 1:20p.m., or 2 hours 50 minutes after the completion of the feed­

ing, the sheep was salivating slightly, and frequent, uncontrolled swal­
lowing moV'ements of the throat and neck were noticed, showing that 
the animal was nauseated. A drooping of the ears indicated a mild 
depression. The symptoms of sickness graduaUy became more 
pronOlIDced, and at 4:30 p.m. the respiration was 120 and deep and 
quick . 

.At 7 p.m. it was observed that there was a considerable quantity of 
green saliva around the animal's mouth and that she had recently 
vomited a little. The depression at that time was more pronounced 
than at 4:30 p.m.' At 9 p.m. the vomiting, salivation, and depression 
were even more pron0unced than at 7 p.m. The following morning, 
September 3, the animal was somewhat worse, and at 9:06 a.m. not 
only was she still salivating but a leg weakness had developed, 
causing her to stagger when she tried to walle. The respiration was 
fast, shallow, and irregular. 

The weakness and nausea both continued to increase, and at 10:40 
a.m. there were pronounced contractions of the abdominal muscles j 

accompanied with marked regurgitations. The sheep, however, 
actually vomited very little but managed to reswallow most of the 
regurgitated material. She grated her teeth and was much depressed, 
although able to stand. While out in the watering corral at 2:30 
p.m. she spent most of her time lying down, although she was able 
to get to her feet. After exerting herself a little in attempting to 
run away from the observer, she fell and was unable to lise. A 
little dribbling of urine was noticed at the time. The animal remained 
lying down and unable to get up until at least 9 p.m. She was not 
observed during t1:e greater part of the .night. Throughout the 
afternoon the reSpIratlOn had been fast, Irregular, and some\vhat 
labored. 

Although.the sheep was still weak on the morning of September 4, 
she had gained some strength and at 10:30 a.m. was able to get to her 
feet. H,owever, she was still salivating and somewhat nauseated, 
a,nd stnggered when attempting to walk. She improved materially 
in strength during the day and ate some hay. The salivation con­
tinued and was still apparent on September 5, when she was grating 
her teeth more or less during the day. The last time this was noticed 
was at 4:30 p.m. on September 5. 

On the morning of September 6, the animal appeared to have 
recovered completely. She was strong, there was no evidence of 
salivation, and she had eaten fairly well during the night. In this 
case the illness continued from 1:20 p.m., September 2, to about 4:30 
p.m., September 5,01' for more than 3 dltYs. 
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SYMPTOMS 

The' symptoms produced in sheep by Kalmia microphylla were the 
same as those which were observed in animals poisoned by K. latifolia, 
K. angustifolia (12), and related pla;nts. In the mildest cases loss of 
appetite, salivation, depression, and some vom;.ting were, observed. 
With more severe poisoning there was grating of the teeth and vomiting. 
In some instances the vomiting became so pronounced that large 
quantities of material were gotten rid of by the sheep. In other 
cases the vomiting was less pronounced, and weakness was the 
prominent effect noted. In some cases there was a mild weakness 
which caused the animals to stagger in walking. The very sick animal, 
no. 1162, was so weak as to be unable to stand for a time. No 
effect on the pulse or body tem.perature was noticed in most cases. 
A rise in temperature followed the feeding of two of the sheep. One 
of these, no. 1213, developed pneumonia, probably as a result of the 
feeding. This condition naturally was accompanied by a distinct 
rise in temperature and an increase in the pulse rate. A similar 
pneumonic condition has been observed in a number or sheep poisoned 
by other closely related plants. With two other sheep which other­
wise showed no marked symptoms of illness there was an increase in 
the pulse rate. When the animals were so severely poisoned as to be 
classed as sick or very sick, the ,respiration was more or less inter­
fered with, an effect that would naturally be acc8lituated by the 
vomiting. In some instances however, the respiratory effects did 
not appear to be associated with the vomiting. Sometimes the 
respiration ,..".as forced; at other times it was irregular, jerky, or 
shallow. 

The symptoms observed in the one goat that was poisoned cor­
responded closely 'with those seen in the ;heep. 

APPEARANCE OF SYMPTOMS AND DURATION OF ILLNESS 

The periods between the feeding of Kalmia micl'ophylla and the 
time symptoms were noticed, the duration of illness, together with 
the doses fed the different animals, are shown in table 2. 
TABLE 2.-Time from feeding Kalmia microphylla to observed development of 

symptoms and duration of illness 

Dose as Irime from' 
Percent- epd o( feed-

C 109 to ob- Duration oCKinel of animal and designation aj,':e o. served ap- illness 
ammal S pC:lrance oC 
weight I symptoms

----------------------------------1 ------- ­
Hrs.Jl.lin8. DavsHrB. Mlns.Gont 16_________ • _____• _____ • _____ '_____________.--_.______ • ___ ____ 0.5 21 4D 8 32 

Sheep:1009_ _____________________________________________ ____________ .3 

1005____________________________ •___ • ______~ ______ •_______ ____ • -1 
 9 24 1 9 43 

11 30 9 251190____________..___________.___ ___ __________________________ .4 ~---

20 30 I 551013_______• ______________ •____ • _______________________._____ .5 ---­
10 12 1 10 15 
4 45 25

1200_________________ •• ____ ..________________-____ ____ ________ _ 5 
1~49____________________ • ___ •______________________.__________ .5 ---- 3 
1027_ _________ _________________ _______________________________ • 0 2<1 58 1 8 35 
1154.._____________ _____________________________________ ______ .7 9 20 1 2 10 

6 45 231211. _________ • __________• _________________.._.. __________ ____ . 7 ---- 50 
-;1225__ _______________ _____________________________________ ___ _ • 75 10 ---- 14 50 

1206______• ______ .____________________________________________ .8 11 39 1 9 56 
1288____________ .______ __ _ ____ ___ ___ _ _ __ ______ ___ ___________ __ 1 8 10 1 0 25 
1213. _______________________________________ .________________ 1.22 2 55 2 7 5 
1216_ 

~ 

_____ ______________ ________________ ___________ ___________ 1. I) 6 2 1 10 
1225_______________________________________________ .__________ 1.75 S 35 1 9 57 

2 liO 2 5 I)
1162____________________________________________________________2__1_-."._=-11_~"__'__=2 liO 3 3 0 

Average for sheep ___________________________________________________ __ 
(l 13 1 7 33 

I Estimat9d as greon plant, 
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" Goat 16, which had been given a 01.5 percent dose, was found to be 
ill 21 hours 40 minutes after she was fed. Up to 20 hours no evidence 
of illness had been apparent. During the interval she WB,S not 
observed. 

For th,e 16 sheep that were poisoned the average time between feed­
ing and the observed appearance of symptoms was approximately 9 
hours. However, inasmuch as somEI of the sheep were found to be 
affected when they were first seen in the morning following the day 
they were fed, the interval was somewhat less than that given, as 
the animals were not observed during the night. The t\iTO longest 
periods were for sheep that were fed early in the forenoon, had not 
become sick up to the last time they were seen in the evening of the 
day of the feeding, but were found to be ill when rust seen the follow­
ing morning. One sheep fed at 7 a.m. had shown no evidence of 
illness at 9 p.m. the same day but was sick at 8 a.m. the next day. 

For 8 sheep fed early in the day and found to be sho"", ::ug Hvidences 
of illness. the same day the average time was 5 hours 10 minutes from 
feeding to the manifestation of illness. These sheep included all but 
one of those fed the heaviest doses. The shortest period, 2 hours 50 
minutes, occurred with the two sheep given the largest feedings. 
There was a tendency for the period between feeding and illness to 
decrease as heavier doses were given. The longest periods followed 
0.4 percent and 0.5 percent doses.. Although symptoms of poisoning 
may develop within 3 hours after the Kalmia microphylla has been 
eaten, they may not become apparent for 14 or more hours. 

Goat 16 was sick for a,pproximately 8~ hours after a 0,5 percent 
dose. 

One sheep fed by Fleming (6) was avery sick, lying for 5 days in a 
stupor." At the Salina E}..-periment Station the average period of 
illness for the sheep was 'day 7~ hours. The shortest time was 
approximately 2 hours; tl1e animal having been given a 0.4 percent 
feeding. The longest period of sickness WaS 3 days, and occurred with 
the animal fed the largest dose. There was a tendency for the dura­
tion of illness to be longer as heavier feedings were given. 

Wben the degree of sickness of the ttnimnls is taken into account, 
its duration corresponds fairly well with the results obtained for sheep 
which were fed Kalmia latifolia and K. ang~LStifolia (12). 

TOXIC AND LETHAL DOSES 

Fleming (6) reported the poisoning of calves on as little as 9 ounces 
of Kalmia microphylla. Other calves were poisoned on various qUhl1" 
tities of the plant up to 2.5 pounds. All these animals recoyen'tl., 
He poisoned sheep on. -1 ounce. Other sheep were given feedings 
varying from 2 to 10 ounces. Some were not poisoned, oth~rs became 
very ill. One sheep died after eating 8 ounces of the kalmia. 

At the Salina station only one steer was fed the plall\~. He re­
ceived 9 ounces, or a 0.3 percent dose, without effect. 

Of three goats fed, one given a 0.5 percent dose was somewhat 
affected. As doses of 0.3 and 0.4 percent, respectively, were given 
to two other goats without effec~, 0.5 percent would appear to be 
the minimum toxic dose for these animals. 

Nineteen sheep were given doses of the plant. The smallest dose 
that affected an animal was 0.3 percent. This produced symptoms 
of poisoning in sheep 1009. The same dose, however, was given to 
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sheep 1207 without effect; therefore, 0.3 percent may be taken as a 

minimum toxic dose for sheep. Other doses of various sizes up to 

2 percent we're given to different sheep. Since none of the animals 

feci. the plant were killed by it, the lethal dose was not determined; 

however, the 2 percent fed to sheep 1162 caused a very severe illness 

and it was thought to be almost a fatal quantity for that animal. The 


. results of the feedings indicate that the plant was about as toxic as 

K. latifolia and considerably less toxic than K. an[J1l8tifolia (12). 

Although the data thus far obtained by. the writer and other inves­
tigators are insufficient for the formation of other than general 
impressions it appears that sheep are slightly more susceptible to 
poisoning by this plant than either goats or cattle. 

POISONOUS QUALITIES OF PLANT AS RELATED TO STAGE OF GROWTH AND 

REGION 


Tr~ results of his experimental work led Fleming (6) to conclude 
that there might be differences in the poisonous qualities associated 
with the age of the plants and with the region in which they grew. 
In the experimental eyidence here presented -uch yariations were not 
apparent. Plants collected in the same are:.. on the Tahoe National 
Forest at different seasons and plants collected on the Oascade 
National Forest were all of about the same degree of toxicity. The 
symptoms in the goat and all of the sheep that were poisoned were 
yery simihtr. 

SUMMARY 

Alpine kalmia (Kalmia microl1hylla) , a species closely related to 
bog kalmia (K. polifolia), has been suspected of pois0ning cattle and 
sheep in the higher m01.mtain ranges of the western part of the 
United States and in Oanada. 

The e:\-periment91 eYidence obtained at the Salina E:\.-periment 
Station, near Salina, Utah, shows that sheep may be affected by as 
little as 0.3 percent of their own weight (\f the green leaves, and that 
they may consume as much as 2 percent without being fatally poisoned. 

Symptoms, which tire principally weakness and nausea, accom­
panied with saliyation and vOlniting, may deyelop within less than 
3 hours after a toxic dose has been eaten, or they may not be apparen 1i 
for 14 hours or more. Poisoned animals may remain ill for more 
than 2 clavs and stilll'ecoYel'. 

Alpine lmlmia is sufficiently poisonous to be a source of clanger to 
sheep, goats, and cattle, sheep being the most susceptible. Ex­
perimental data strongly indicate that it is approximately equally 
poisonous at all stages of growth und in different localities. 
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