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Fig. 2.—A, plant of whorled mi lkweed just before coming into blos-
som. Note the narrow leaves tha t come off in groups a t each joint of the 
stem. B, s ing le pod break ing open. 
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It h a s now been c l e a r l y e s t a b l i s h e d tha t the v e r y s e r i o u s l o s s e s 
of s h e e p a n n u a l l y e x p e r i e n c e d in W e s t e r n and S o u t h w e s t e r n 
C o l o r a d o a r e l a r g e l y the r e s u l t of p o i s o n i n g by w h o r l e d m i l k -
w e e d . A l t h o u g h f u r t h e r i n v e s t i g a t i o n s a r e n e c e s s a r y in o r d e r to 
e s t a b l i s h the n a t u r e of the p o i s o n o u s p r i n c i p l e , to find r e m e d i e s , 
and to o b t a i n p r a c t i c a b l e m e t h o d s of e r a d i c a t i n g the p l a n t , l o s s e s 
have been of such a s e r i o u s n a t u r e tha t t h i s p r e l i m i n a r y b u l l e t i n 
is i s s u e d at t h i s t i m e tha t s t o c k m e n m a y b e c o m e f a m i l i a r w i t h 
the w h o r l e d m i l k w e e d , i t s h ab i t s of g r o w t h , i t s h ab i t a t , i t s g e o -
g r a p h i c a l d i s t r i b u t i o n , and the c o n d i t i o n s and s y m p t o m s of po i s -
on ing , so tha t t h e y m a y put t h e m s e l v e s on g u a r d a g a i n s t it . 

HISTORY OF WHORLED MILKWEED AS A POISONOUS 
PLANT 

W h i l e e a r l y h i s t o r y m e n t i o n s s eve r a l spec ies of Asclepias 
as b e i n g tox i c , or h a v i n g m e d i c i n a l p r o p e r t i e s , the p a r t i c u l a r 
spec i e s in q u e s t i o n has a p p a r e n t l y n e v e r been s u s p e c t e d of b e i n g 
a p o i s o n o u s p l a n t of e c o n o m i c i m p o r t a n c e . A m e r i c a n l i t e r a t u r e 
has e i t h e r i g n o r e d the p l a n t e n t i r e l y or g i v e n it b r i e f m e n t i o n 
because of i t s c lo se r e l a t i o n s h i p to o the r p l a n t s of the s a m e f a m i l y 
that a r e k n o w n to p o s s e s s t o x i c p r o p e r t i e s . T h e U . S . D i s p e n s a -
tory con t a i n s the f o l l o w i n g : " A n i n d i g e n o u s spec ies , A. vei'ti-
cill.ta, L., i s used in the S o u t h e r n S t a t e s a s a r e m e d y fo r s n a k e 
b i tes and the b i t e s of v e n o m o u s in sec t s . T w e l v e fluid o u n c e s of 
a s a t u r a t e d d e c o c t i o n a r e s a i d to c a u s e an a n o d y n e a n d s u d o r i f i c 
effect , f o l l o w e d b y a g e n t l e s l e e p . " 

A s e a r l y as D e c e m b e r of 1909 the w h o r l e d m i l k w e e d w a s 
su spec t ed of b e i n g po i sonous . A s h e e p m a n n e a r Co lona , C o l o -
rado, los t 85 he ad of l a m b s w h i c h he had t u r n e d in to h i s o r c h a r d 
a f t e r t h e y w e r e b r o u g h t d o w n f r o m the r a n g e s . T h e o n l y w e e d 
g r o w i n g in the o r c h a r d w h i c h w a s a t a l l s u s p i c i o u s w a s the w h o r l e d 
m i l k w e e d . 

In C o l o r a d o the a t t e n t i o n of the E x p e r i m e n t S t a t i o n w a s 
first c a l l e d to t h i s p l an t in 1915, w h e n s p e c i m e n s w e r e sen t f r o m 
Grand J u n c t i o n b y Dr . A . P. D r e w , w i t h the a s s u r a n c e tha t c a t t l e 
had been p o i s o n e d by e a t i n g it in h ay , and f u r t h e r , t h a t t h e r e w a s 
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much e v i d e n c e to suppor t h is content ion that the p l an t w a s caus-
i ng much loss in l i v e s tock . 

In the f a l l of 1916 a loss of 750 sheep out of a band of 1,400 
w a s r e p o r t e d f r o m C o r t e z ( F i g . 1.). S t o m a c h contents w e r e sent 
to the E x p e r i m e n t S t a t i on and the s eeds and s t ems of the w h o r l e d 
m i l k w e e d w e r e found in l a r g e quan t i t i e s . T h e p l ace w h e r e these 
sheep w e r e po i soned (a ha l f m i l e east of C o r t e z ) w a s looked 
upon w i t h s u s p i c i o n s ince it w a s r u m o r e d that o ther losses had 
o c c u r r e d in the same l o c a l i t y . In the f a l l of 1917 a v i s i t to th is 
l o c a l i t y r e v e a l e d a v e r y dense g r o w t h of m i l k w e e d on a t rac t of 
g r o u n d that had been b r o k e n p r e v i o u s l y but not cu l t i v a t ed for 
at l e a s t t w o y e a r s . A l i t t l e l a t e r in the season a band of sheep 
w a s he ld over n i g h t a d j a c e n t to th i s m i l k w e e d patch, and the 
f o l l o w i n g d a y n e a r l y half of them d ied . T h e s tomach contents 
s h o w e d tha t t h e y had ea ten p r a c t i c a l l y no th ing but m i l k w e e d . 

T h e f o l l o w i n g case of p o i s o n i n g w a s b rough t to our a t tent ion 
on J u n e 2, 1918. T h i s case w a s b e tween H o t c h k i s s and Paon i a , 
Co lo r ado . A he rd of 1,700 sheep had been r a n g e d in the c eda r s 
and s a g e b r u s h . On J u n e 2 these w e r e t u rned into an old , aban-
doned 10-acre o r cha rd for one day for the pu rpose of s h e a r i n g 
and d i p p i n g . T h e o r cha rd w a s enc losed . T h e y w e r e l e f t in the 
o r cha rd about e i gh t hours , and in the e v e n i n g d r i v e n out of the 
o r c h a r d to the i r b e d d i n g g r o u n d s in the c eda r s about 100 y a r d s 
a w a y . B e t w e e n that e v e n i n g and the f o l l o w i n g noon 350 sheep 
d i ed . In spec t i on of th i s o ld o r cha rd w a s m a d e on J u n e 14. It 
w a s v e r y t h i c k l y g r o w n up to w h o r l e d m i l k w e e d , in fact , there 
w a s v e r y l i t t l e succu l en t v e g e t a t i o n of a n y k i n d in the enc losu re 
excep t the m i l k w e e d . In spec t ion showed that p r a c t i c a l l y e v e r y 
p l an t had been ea ten down, and that the g r o w t h present , w a s that 
m a d e b e t w e e n the da te s J u n e 2 and J u n e 14. T h e o rcha rd stood 
in the m i d s t of a c eda r and a s a g e b r u s h g r o w t h , and e x a m i n a t i o n 
s h o w e d no m i l k w e e d in th i s na t i v e a s soc i a t ion . It is c l ea r in th is 
i n s t ance that the sheep w e r e fo r ced to eat m i l k w e e d , and they 
came the re f r o m the i r r a n g e h u n g r y . 

On J u n e 8, 1918, five m i l e s nor th of Cor tez , Co lorado , the 
f o l l o w i n g case came u n d e r our o b s e r v a t i o n : S h e e p had been 
kep t in a d r y pen fo r two w e e k s w i t h no th ing to eat but g reen , 
b r i g h t a l f a l f a h a y . On J u n e 8 at n ine o 'c lock in the m o r n i n g 26 
of these sheep w e r e t aken f r o m the d r y pen and d r i v en about 
75 y a r d s over a d r y road to a cor ra l of about two ac re s in extent . 
T h e sheep w e r e not f ed that d a y and in the e v e n i n g fifteen we re 
down and t h i r t e e n had d i ed up to four o ' c lock J u n e 9. T w o sheep 
r e cove r ed . A l l tha t cou ld be found in th i s cor ra l w e r e a few-
s c a t t e r i n g ceda r s , s a g e b r u s h and, in one corner of the cor ra l a 
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pa tch of w h o r l e d m i l k w e e d , the o n l y g r e e n t h i n g in t h e e n c l o s u r e . 
T h e m i l k w e e d pa t ch had been abou t ha l f e a t e n off . T h e c h a r a c -
t e r i s t i c s y m p t o m s w e r e o b s e r v e d . 

DESCRIPTION OF WHORLED MILKWEED 
T h e w h o r l e d m i l k w e e d is a p e r e n n i a l p l a n t f r o m a r o o t s t o c k . 

( F i g s . 2, 3 and 4 ) . T h i s r o o t s t o c k c r e e p s h o r i z o n t a l l y u n d e r -

of rootstocks which creep horizontal ly underground. Plants photographed 
June 8, 1918. 

Fig. 4.—The rootstocks of whorled milkweed extend to considerable 
depths in the soil. 
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g r o u n d , a n d a l s o e x t e n d s to c o n s i d e r a b l e d e p t h s in the so i l . I t s 
p e r e n n i a l hab i t , i t s a b i l i t y to l i v e f r o m y e a r to y e a r by m e a n s of 
p a r t s u n d e r g r o u n d , m a k e s it a p e r n i c i o u s w e e d , and one d i f f i cu l t 
to e r a d i c a t e . E x p e r i m e n t s a r e n o w in p r o g r e s s , h o w e v e r , w h i c h 
h a v e fo r t h e i r o b j e c t the finding of p r a c t i c a b l e m e t h o d s of e r a d i -
c a t i on . N e e d l e s s to s a y , a p l a n t w h i c h is the c au se of such g r e a t 
l o s s of l i v e s t o c k , s h o u l d be p r o m p t l y e x t e r m i n a t e d , if e x t e r m i n a -
t i o n is at a l l p o s s i b l e . 

In a d d i t i o n to i t s s p r e a d b y m e a n s of u n d e r g r o u n d s t ems , the 
w h o r l e d m i l k w e e d p r o d u c e s n u m e r o u s s e e d s e ach of w h i c h is p ro-

v i d e d w i t h a t u f t of 
s i l k y h a i r s w h i c h a i d 
i t s d i s t r i b u t i o n b y 
w i n d . ( F i g . 6 . ) 

T h e p l a n t g r o w s to a 
h e i g h t of 1 to 3 f t . 
T h e s t e m s a r e s l e n d e r 
and smooth . A t each 
j o i n t of the s t em t h e r e 
a r e f r o m t w o to s i x 
n a r r o w l e a v e s w i t h 
m a r g i n s tha t ro l l . T h e 
o c c u r r e n c e of s e v e r a l 
l e a v e s at a j o i n t to 
f o r m a w h o r l of l e a v e s 
is so c h a r a c t e r i s t i c of 
t h i s p l a n t as to s u g g e s t 
the c o m m o n n a m e, 
" w h o r l e d m i l k w e e d . " 
T h e flowers occu r in 
s m a l l g r o u p s , and the 
g r o u p i n g r e s e m b l e s 
tha t of on ion f l o w e r s ; 
t h e y a r e g r e e n i s h - w h i t e 

in co lo r and p e c u l i a r in 
t h e i r f o r m . T h e pod is 
of the m i l k w e e d t y p e — 
d r y w h e n r ipe , sp l i t -
t i n g o p e n a l o n g one 
s i d e and a l l o w i n g the 
n u m e r o u s flattened, 
r e d d i s h - b r o w n s e e d s to 

F i g . 5 . — S e e d l i n g s of w h o r l e d m i l k w e e d — A . , • 
s e v e n d a v s a f n r p l a n t i n g ; B. 21 d a y s a f t e r tty OUt. 1 lie s eed lb 
p l a n t i n g ; ' C , 28 d a y s a f t e r p l a n t i n g . Note t h a t ^ e d i n i t s d i s t r i b u -
t e e first f o l i a g e l e a v e s r i s e in pa i r s . 
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t ion b y the b u n c h of 
h a i r s w h i c h is a t t a c h e d 
to i t s s m a l l e r end . ( F i g . 
6.) T h e p o d s a r e 2l/2 

to 3 i n c h e s l ong . 
T h e s e e d l i n g s a r e 

s h o w n in F i g . 5. 
T h e p l a n t has a w h i t e , 

m i l k y j u i c e , w h i c h e x -
u d e s f r e e l y w h e n the 
p l an t is i n j u r e d . 

Fig. 6.—The seeds of whorled mi lkweed are 
provided with a tuft of s i lky hairs which aid 
their distribution by wind. 

WHERE WHORLED MILKWEED GROWS 
T h e p l an t is a n a t i v e of A r i z o n a , N e w M e x i c o , C o l o r a d o , U t a h , 

Fig. 7.—The shaded portion of the map shows the area where the 
whorled milkweed is most abundant and where losses of livestock have 
occurred. 
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N e b r a s k a , and the s t a t e s e a s t w a r d . In C o l o r a d o it is found at low 
a l t i t u d e s , s e l dom o c c u r i n g above 6,000 fee t , excep t in ce r t a in p a r t s 
of the S o u t h w e s t . A l t h o u g h found on the p l a i n s eas t of the moun-
ta ins , it has s p r e a d most r a p i d l y in recent y e a r s we s t of the moun-
ta ins , and the re caused the g r e a t los ses to s tock . T h e a c c o m p a n y -
i ng m a p shows the r e g i o n of C o l o r a d o w h e r e the w h o r l e d m i l k -
weed is most abundan t and w h e r e the losses of l i v e s tock have oc-
cu r r ed . ( F i g . 7.) 

T h e p l an t g r o w s n a t u r a l l y in d r y soi l , but is much at home and 
flourishes a l o n g d i t che s and in cu l t i v a t ed soi l s . On the W e s t e r n 
S lope it is v e r y c o m m o n l y found in o rchards , and in abandoned 
fields ( F i g . 8 ) , and even in a l f a l f a and g r a i n fields, and in pas tu re s . 
In fact , it is a t roub l e some w e e d to the f a r m e r as we l l as a poison-
ous p l an t . I t s f r e q u e n c y a l o n g d i t ches ( F i g . 9 ) is not on ly due to 
the m o i s t u r e p resen t , but to the s p r e a d of seed bv i r r i g a t i o n wa te r s . 
It a l so p r e v a i l s a l o n g r o a d s i d e s in soi l that has been d i s t u rbed in 
road or d i tch b u i l d i n g . O c c a s i o n a l l y it m a y be found in cor ra l s . 

In recent y e a r s the w h o r l e d m i l k w e e d has spread r a p i d l y , and 
los ses f r o m it a re b e c o m i n g g r e a t e r e v e r y season. In g ene r a l , 
howeve r , it is found in l a r ge , more or l e ss i so l a t ed patches , and it 
is u n d o u b t e d l y a l t o g e t h e r w i t h i n the power of commun i t i e s to 
p r a c t i c a l l y e l i m i n a t e it. 

WHEN THE PLANT APPEARS AND PERIOD 
OF POISONING 

T h e p l an t m a k e s i ts a p p e a r a n c e the l a t t e r pa r t of M a y or the 
first of J u n e , d e p e n d i n g upon the season and l o c a l i t y . The f o l i a g e 
is fine and of a f r e s h g r e e n color and a t t r a c t i v e in appea r ance . 
F r o m J u l y 1 to J u l y 15 the p l an t is in b lossom, and l a t e r the pods 
appea r . T h e bare s tems, w i t h e m p t y pods a t t ached , m a y be seen 
s t a n d i n g a l o n g d i tch banks and in fields l a te into the f a l l . ( F i g . 9 . ) 

Mos t cases of p o i s o n i n g have occur red in the f a l l and w in t e r 
on the d r i e d p l an t s . S e v e r a l cases have been r epor t ed f rom feed-
ing h a y w h i c h conta ined the p l an t in r e l a t i v e l y sma l l quant i t i e s . 
G r a z i n g on the y o u n g p l an t s as e a r l y as J une , and th roughout the 
s u m m e r months , has p roven d i s a s t r o u s in s eve ra l ins tances . It ap-
p e a r s f r o m field obse rva t i ons and l abo r a to r y e x p e r i m e n t s that the 
w h o r l e d m i l k w e e d is po i sonous at a l l s t a g e s of g r o w t h and does 
not lose i ts t o x i c i t y by d r y i n g . 

PLANTS RESEMBLING WHORLED MILKWEED 
A l l p l an t s w i t h a m i l k y j u i c e are not m i l k w e e d s , that is. of the 

g r o u p known bo tan i c a l l y as "Asc lep ias" . F o r example , pr ick ly 
l e t tuce , sow th i s t l e , and p r i c k l y p o p p y a l l have a m i l k ) ' j u i ce , ye t 
a re not t rue m i l k w e e d s . The three above -ment ioned have leaves 
a r r a n g e d a l t e r n a t e l y on the stem, w i th jus t one leaf at a jo int . 
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Fig. 8.—Abandoned plowed land near Cortez. Colorado, covered with 
a dense stand of smal l whorled mi lkweed plants. Idle cu l t ivated soil is 
an ideal habi ta t for this plant. 

Fig. 9 .—Whorled mi lkweed along ditch bank. The p lants a re shown 
in their fa l l and winter condition. Many cases of mi lkweed poisoning have 
occurred in the fa l l and winter from the dried plants . 



IO T H E COLORADO A G R I C U L T U R A L C O L L E G E 

whereas the t rue m i l k w e e d s near ly a l w a y s have opposite, or 
w h o r l e d leaves. P r i c k l y lettuce, sow thistle, and p r i c k l y poppy 
are non-poisonous. 

A w e l l - k n o w n mi lkweed in our section is the broad- leaved 
s h o w y m i l k w e e d (F ig . 10), which is so conspicuous a long ditches 
and roads ides in ea r l y June. It is a perennial , 2 to 5 fee t high, 
wi th large, purpl ish flowers in spherical , terminal clusters. It o f ten 
g r o w s a longside the w h o r l e d mi lkweed . There are a number of 
o ther tall and low (F ig . 10) m i l k w e e d s throughout the State, and 
all of them are regarded wi th suspicion by stockmen, but the losses 
f r o m m i l k w e e d w i th in our borders can be ascribed to the whor led 
species on ly . 

Fig. 10.—80, the showy mi lkweed (Asclepias speciosum), and 81, the 
low mi lkweed (Asclepias pumi l a ) , a re both quite common in the State, but 
the losses from milkweed here cannot be ascribed to them. 

EXPERIMENTS TO DETERMINE TOXICITY 
Much of our ear l ie r w o r k to determine accurate ly the presence 

of a toxic pr inc ip le in the plant was ent i re ly negative. In sev-
eral instances it was attempted to feed the d r y plants to animals 
but wi th no success because it appears that animals would almost 
s ta rve b e f o r e eat ing it. Ext rac ts of var ious kinds were made and 
used wi th v e r y l i t t le or on ly part ial success in showing the pres-
ence of a poisonous pr inciple . More recent ly , however , we have 
been able to show that by f eed ing the whole plant to sheep and 
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r abb i t s , p o i s o n i n g w o u l d f o l l o w . S o m e of t h e s e e x p e r i m e n t s , 
w h i c h w e r e f o l l o w e d b y a p o s i t i v e r e s u l t , a r e d e t a i l e d a s f o l l o w s : 

Experiment No. 2.—A year l ing lamb had al l food withheld from 
February 24 to February 28, 1918. On the 28th, a gal lon measure of the 
plant, which had been cut fine, was given. This plant had been gathered 
some two or three months previously. By the morning of March 1, prac-
t ical ly al l of the weed had been eaten. The sheep was in a decumbent 
position. There was muscular inco-ordination, del ir ium, i r regu la r respir-
ation, injected conjunctiva, head turned back, some dribbling of urine. 
Temperature 103.6°. By 12 o'clock the temperature had increased to 104°. 
There was trembling movement of the muscles, the breathing was very 
Irregular and the pulse was accelerated. By 1 :15 the temperature was 
10 5.2°. Spasms came on at i r r egu la r intervals and the animal appeared 
much weaker . There was froth in the mouth and on the l ips; s l ight di la-
tion of the pupils with rapid pulse. By 2 :15 the temperature was 105.4°. 
There was violent gnashing of teeth, par t icu lar ly during the spasms. 
There was much trembling. The pupils were great ly di lated, the pulse 
rapid and i r regu lar . At 3 :15, temperature, 107°; pupils excessively di-
lated; pulse rapid, weak and i r regu la r ; breathing i r regu la r and acceler-
ated; gnashing of teeth. At 4 :15 , temperature, 110°. Other symptoms 
about the same as before. At 4 :30 the animal died. 

The autopsy, made immediately , revealed no gross lesions. 
Experiment No. 3.—On March 2, a small quanti ty of mi lkweed stems 

was placed before a lamb and other food removed. There were no symp-
toms until the morning of March 6, when the lamb was found ly ing on its 
side and violently k icking with al l four feet. There was inabi l i ty to r ise 
and any excitement increased the violent struggles . Pupi ls were di lated. 
Temperature 99.5°. The lamb died sometime dur ing the noon hour. No 
lesions were found on post-mortem examination. 

Experiment No. 4.—On the 2 0th of June al l food was withheld from 
four sheep. On the 22nd, No. 1 was given 300 grams of whole mi lkweed, 
which had been gathered in the vicinity of Cortez, Colorado, some two 
weeks previously. Nos. 2, 3 and 4 were each given 200 grams of the 
green plant that had been gathered in the same vicinity a few days before 
this date. The animals did not apparent ly eat the plant dur ing the day. 
By the next morning at 11 :30 , Nos. 2 and 3 were dead, and No. 1 was 
lying on his side with head thrown back and occasionally undergoing vio-
lent spasms, with gr inding of the teeth and twitching of the eyelids. No. 4 
was found showing occasional spasms but not as violent as those of No. 1. 
By 11 :45 No. 1 was dead. Temperature just before death was 103.4°. 
By 2 :00 No. 4 was dead. Post-mortem examination of these an imals 
showed nothing outside of a few hemorrhages in var ious parts of the body. 
There was weighed back from these an imals uneaten plants as fol lows: 

No. 1— So grams 
No. 2—13 7 grams 
No. 3— 90 grams 
No. 4—10 9 grams 

Since som0 of the plants had been scattered over the ground, it was 
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difficult to t e sure that we had collected al l of it. However, we are safe 
In say ing that these an ima l s did not get more than the following amounts 
of m i lkweed : 

No. 1—215 grams 
No. 2—• 6 3 grams 
No. 3—110 grams 
No. 4—• 91 grams 

Experiment No. 5.—On June 22, 1918, feed was withheld from four 
ha lf -grown rabbits. On the 2 4th, 5 0 grams of the ground plant which 
had been received from the vicinity of Cortez a few days previously were 
put into the pen. They began nibbling at once. By the next morning, two 
of the rabbits were dead. Not a l l of the plant had been eaten, but 50 
grams more were added. During the afternoon of the next day, the 2 6th, 
one of the remain ing rabbits died. By the morning of the 2 7th, the other 
rabbit was dead. Thirty-four grams of the plant were weighed back, indi-
cat ing that not more than 6 6 grams had been eaten by these four rabbits. 

Conclusion.—These e x p e r i m e n t s s e e m to show tha t the m i l k -
w e e d is q u i t e t o x i c fo r both s h e e p and r abb i t s , and tha t our p r e v -
i ou s d i f f i c u l t i e s r e s t e d l a r g e l y in our i n a b i l i t y to g e t a n i m a l s to 
ea t the d r y p l a n t w h e n h u n g r y . T h e y s e e m to ea t the g r e e n p l an t 
q u i t e r e a d i l y a n d a p p a r e n t l y o n l y a v e r y s m a l l a m o u n t is r e q u i r e d 
f o r d e s t r u c t i o n . 

EXAMINATION OF STOMACH CONTENTS 
T h e s t o m a c h con t en t s of p o i s o n e d a n i m a l s a r e so f r e q u e n t l y 

s u b m i t t e d fo r e x a m i n a t i o n , tha t a s t u d y of the a n a t o m y of the m i l k -
w e e d , a n d c e r t a i n o the r p o i s o n o u s p l an t s , has been m a d e w i t h a 
v i e w of b e i n g ab l e to i d e n t i f y f r a g m e n t s of the p l a n t s in the se con-
ten t s . I n a n u m b e r of i n s t a n c e s an a b u n d a n c e of m i l k w e e d has 
been f o u n d in the s t o m a c h con t en t s of p o i s o n e d a n i m a l s . In 
s p r i n g p o i s o n i n g , m a i n r e l i a n c e is p l a c e d on p o r t i o n s of the s tems , 
w h i l e in l a t e s u m m e r and f a l l p o i s o n i n g , the s e e d s a r e u s u a l l y 
f o u n d in a b u n d a n c e in the s tomach . 

A d i a g r a m m a t i c c r o s s - s e c t i o n of the s t e m of the w h o r l e d m i l k -
w e e d is s h o w n in F i g . 12, A . T h e i s o l a t e d b u n d l e s of p e r i c y c l i c 
fibers a n d the c o n t i n u o u s x y l e m r i n g a r e s t r i k i n g a n a t o m i c a l f e a -
t u r e s . In the m e d u l l a or p i t h a r e n u m e r o u s l a t e x or m i l k tubes , 
w h i c h a r e m o s t a b u n d a n t a d j a c e n t to the i nne r b o u n d a r y of the 
x y l e m . T h e s t e m is r o u g h l y q u a d r a n g u l a r . F i g . 12, B s h o w s a 
s e c t i on of the s t e m in d e t a i l . 

T h e h a i r s or s u r f a c e fibers ( F i g . 11, C ) of the s e e d s a r e 
w h i t e , s t r a i g h t , a n d 30 to 40 m m . l o n g . T h e y v a r y s o m e w h a t in 
d i a m e t e r , the a v e r a g e b e i n g 21 m i c r o n s . E a c h fiber is a s i n g l e ce l l , 
w h i c h is s l i g h t l y e n l a r g e d at the base . T h e y have a s i l k y l u s t r e and 
and f e e l so f t . T h e y have c h a r a c t e r i s t i c , s m a l l t h i c k e n e d r i d g e s 
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in the wa l l s . T h e s e r i g d e s a r e 
more p r o m i n e n t in the sma l l 
h a i r s than in l a r g e ones . 

T h e s eeds a re flattened and 
r e d d i s h - b r o w n in color . T h e 
e p i d e r m i s in s u r f a c e v i e w is 
shown in F i g . 12, A . 
CONDITIONS UNDER 

WHICH POISONING 
OCCURS 

T h e r e l a t i v e m o r t a l i t y is 
l a r g e r in most ins t ances . In 
po i son ing by w a t e r hemlock , 
dea th camas , loco w e e d s and 
most other p l an t s the p ropor t i on 
of a n i m a l s a f f ec t ed is r e l a t i v e l y 
sma l l , but w i t h w h o r l e d m i l k -
weed p o i s o n i n g the los ses of 
sheep have f r e q u e n t l y been re-
por ted as h i g h as 25 to 60 per -
cent. T h i s can be accounted 
for by the f e e d i n g hab i t s of 
sheep and the f a c t that the 
w h o r l e d m i l k w e e d g r o w s in 

patches . It is a ma t t e r of common obse rva t ion that sheep, e spe-
c i a l l y , f o l l ow each other in the e a t i n g of ce r t a in p l an t s . In f e e d i n g 
hay con t a in ing the m i l k w e e d the losses a re r e l a t i v e l y sma l l and 
po i son ing m a y e a s i l y be p reven ted . 

S h e e p evade the m i l k w e e d when there a re m o r e p a l a t a b l e 
p l an t s present . It is on l y when they a re h u n g r y and can find l i t t l e 
e l se than the m i l k w e e d , that they eat it . O r c h a r d s have been ob-
served in wh i ch there is cons ide r ab l e w h o r l e d m i l k w e e d and in 
wh ich sheep have been run w i thou t a n y i l l r e su l t s . E x a m i n a t i o n 
of such a r e a s has shown the presence of c o n s i d e r a b l e g r a s s , a l -
f a l f a and c lover , and the m i l k w e e d s l e f t un touched , fo r the 
most par t . 

Sheep f r e q u e n t l y d ie when be ing d r i v e n a l o n g roads . In a 
number of ins tances the i r dea th can be a s c r i bed to the m i l k w e e d , 
which they have sna tched in pa s s i ng . It s eems that the flocks of 
sheep first d r i v en down these roads s e ldom eat enough of the m i l k -
weed to i n j u r e them, because the re is a good dea l of other f o r a g e , 
hut that l a t e r in the season, sheep d r i v e n over the s ame roads su f -
fer , for the reason that the m i l k w e e d is p r a c t i c a l l y the o n l y p l an t 
which they can ge t as t h e y a re h e rded a long . 

F i g . 11.—A, e p i d e r m a l l a y e r of seed 
coa t ; B. l e a f e p i d e r m i s ( u p p e r ) ; C, 
s h o w i n g t h i c k e n e d r i d g e s in the w a l l s 
of seed h a i r s ; t h e s e a r e c h a r a c t e r i s t i c 
01 m i l k w e e d f ibers . 
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Fig . 12.—A, d i ag r ammat i c cross-section of the young stem of whorled 
mi lkweed . B, sect ion of portion of stem showing the t issues in deta i l . 



F ig . 13.—A. the f irst s y m p t o m s of po i son ing a r e d u l l n e s s and d rows ine s s . 
B. f o l l o w i n g a per iod of du l lnes s , the a n i m a l s h o w s w e a k n e s s , some m u s c u l a r 
Inco-ordinat ion. de l i r i um . I r r e g u l a r r e sp i r a t i on , and In jected c o n j u n c t i v a . C. 
the a n i m a l g e t s down, the convu l s i on s become more I r r e g u l a r and v io lent , and 
at sho r t e r In t e rva l s . The b r e a t h i n g Is i r r e g u l a r and a c c e l e r a t e d . D, in the 
last s t a g e s , the a n i m a l g e t s down on i t s s ide or back . Is u n a b l e to r i se , k i c k s 
: lost v io l en t l y , and ha s spasms , w i th g r i n d i n g of the tee th and t w i t c h i n g of 
the eye l i d s . 
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ANIMALS POISONED 
V e t e r i n a r i a n s at Grand J u n c t i o n and M o n t r o s e r epor t that a 

l a r g e p r o p o r t i o n of t h e i r p r a c t i c e is on m i l k w e e d cases in sheep , 
ca t t l e , and horses . T h e l a r g e s t losses have been w i th sheep, w i th 
those f r o m ca t t l e r a n k i n g second. 

SYMPTOMS OF POISONING 
In the f e w ca se s obse rved in the field and in those a n i m a l s 

po i soned e x p e r i m e n t a l l y , the f o l l o w i n g s y m p t o m s in sheep have 
p r e d o m i n a t e d : F i r s t , t he re is d u l l n e s s ( F i g . 13), the an ima l rap-
i d l y b e c o m i n g c o m a t o s e ; th i s is f o l l o w e d by convu l s ions at i r r e g -
u l a r but at shor t e r i n t e r v a l s unt i l dea th . T h e hear t beat is at first 
v e r y r ap id , b e c o m i n g g r a d u a l l y w e a k e r . T h e r e m a y or m a y not be 
a r i s e in t e m p e r a t u r e . T h e p u p i l s of the e y e s a re w i d e l y d i l a t ed . 
A u t o p s y r e v e a l s no c h a r a c t e r i s t i c l e s ions . T h e l y m p h g l a n d s a re 
i n j e c t e d in m a n y cases , l i k e w i s e the t r achea . T h e r e is no ev idence 
of i r r i t a t i o n in the d i g e s t i v e t rac t . 

PREVENTIONS OF LOSSES 
B e f o r e t u r n i n g sheep into a n y sort of an enc losure w h e r e there 

is l i m i t e d f o r a g e , a v e r y c a r e f u l e x a m i n a t i o n should be made of the 
a rea , to see that no m i l k w e e d is p resent . A sma l l patch of it m a y 
r e su l t in a loss of sheep v a l u e d at s eve ra l thousand do l l a r s . E i t h e r 
evade the enc losure , if i n f e s t ed , or c lean out the m i l k w e e d 
be fo r e the sheep a re t u rned in. If the p l an t s a re hoed out, care 
shou ld be t a k e n to r a k e them and burn or r emove them. Be cau-
t ious of cor r a l s , o r cha rds , and abandoned cu l t i v a t ed fields. In 
some in s t ance s it m a y be p r ac t i c ab l e to have seve ra l men to pre-
cede the flock s eve r a l d a y s b e f o r e it is d r i v e n over a g i v e n s t re tch 
of road , to hoe out and remove the m i l k w e e d a long the roads ide , 
or to g u a r d h e a v i l y i n f e s t e d a r e a s and herd the sheep a w a y f r o m 
them. 

A s soon as p r a c t i c ab l e e r a d i c a t i o n m e a s u r e s a re a s c e r t a i ned , 
c o m m u n i t i e s shou ld o r g a n i z e the i r e f for t s and p l an to e x t e r m i n a t e 
the w h o r l e d m i l k w e e d . It is v e r y poss ib l e that s eve r a l succes s ive 
y e a r s of conce r t ed ac t ion w i l l see i ts r educ t ion to a point wh i ch 
o f f e r s v e r y l i t t l e d a n g e r . A s has been ind i c a t ed , the E x p e r i m e n t 
S t a t i o n is now i n v e s t i g a t i n g methods of e r ad i c a t i on . 

No spec i f i c r e m e d y for m i l k w e e d p o i s o n i n g has been found . 
T h i s p rob l em, too, is now e n g a g i n g the a t t en t ion of the E x p e r i -
ment S t a t ion . 

A CKNOWLEDGMENTS 
T h e au tho r s w i s h to e s p e c i a l l y a c k n o w l e d g e a p p r e c i a t i o n of 

the s e r v i c e s r e n d e r e d in th i s connect ion by Dr. E. W . A l k i r e and 
Dr. Geo. A. W r i g h t . Mes s r s . E. D. S m i t h and W i l l M a y have fu r -
n i shed p h o t o g r a p h s and impor t an t data , as have a l so a number of 
v e t c r i n a r i a n s on the "Western S lope . 


