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Woody Aster.

INTRODUCTION.

During the past several years thousands of sheep have
died in Wyoming through what is supposed to have been the
eating of poisonous plants on the range. For the last two or
three seasons the losses have occurred, in many instances, in
localities where previous losses had been noted, and where a
certain plant that later came to be suspected as poisonous was
found in enormous numbers. Several different plants have at
times been suspected by stock owners, and until very recently
the private opinion of those who have ranged stock was the
only evidence on which one could base a conclusion as to the
nature of the trouble. Under these conditions very little has
as yet been done in the way of determining the plant or plants
involved, the symptoms produced, etc., all of which must re-
ceive careful attention before it will be possible to deal with
the question satisfactorily.

The importance of this problem to the stockmen of Wyo-
ming can hardly be over-estimated. Some idea of the values
involved may be gained by considering the estimates made by

owners as to their individual losses while in the business; and
* on this basis these losses reach the high average of 14.6%.
In terms of the last assessment valuation of sheep in Wyoming,
this means an annual loss of more than $3,000,000. Sheepmen
who have followed the business for the past ten years estimate
that of the total losses noted, 60-70% have been caused by
poisonous plants, and the remainder by coyotes.

The attention of this Station was definitely directed to this
question by calls for investigation at Casper, Medicine Bow,
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UbX Y gYK\YfY Xiflo[ h\Y gYUgcbgcZ ,4+2 UbX ,4+3* 9g U
fYgi'h cZ h\Y hfldg hc h\YgY d’'UWYd\Y JhUh]cb :chUb]gh gig)
dYWhYX d'UbhWcaacb'm _bckb UgNccXm 9ghYf( K\W\  kUg
jYfm UVibXUbhlb h\cgY UfYUgXYg][bUhYXVmh\Y g\YYdaYb Ug
IHclgcbh  HUhW\Yg*! 9\ 1bhYfYghlb[ hc bchY Jb h\lg WcbbYWh]cb
h\Uh g\YYd Wcaacb'm fYZigY hc YUhh\l]g d’Ubhcb h\Y fUb[Y
k\Yb ch\Yf ZcfU[Y ]g UjUul'UV'YUbX h\Uhdc]gcb]b[ igiU™m cW)
Wifg Y]h\Yf k\Yb h\Y \ib[fm  UblaU'g UfY XfljYb( UzhYfg\YUf)
bl XIfYWh nUWfcggh\Y 9ghYf dUhWAYgef K\YfY( Zcf gcaY
fyUgcb(JaaYX]uhY mUzhYfU fUlb cf gbck ghcfa h\YmdifdcgY 'm
YUhlh* 9\l ibXYf cbY cZ h\YgY WcbX]hlcbgh\Uh h\Y acgh gY)
JYEY ( gYg\UjY cWWIffYX* Ab giddcfh cZ h\Y "UghghUhYaYbh
gYjYfu cvgYfjuhlcbg Vmh\Y Z]Y XaYb Yb[U[YX ]b h\]g ]bjYgh][U)
hlcb Xiflo[ h\Y gYUgchcZ ,4,+ UfY JadcthUbh* K\Y ZUWHgIhYX
kYfY [Uh\YfYX bYUf EYX]W]bY:ck( UbXUfY UgZc ckg5

Gb EUm ,1( Ug'l\h fUlb UbXgbck)ZU™ cWWiffyXUbX h\Y
XUmzZc cklb[ J* N* Bc\bgecbh ‘cghhYbcef hkY'jY g\YYd ]b h\y
9 hYf ' cWU'Thm*c XYUh\g\UX VYYbfYdcthYX b h\lg Z'cW_Zcf
gcaY hlaY dfYjlcig*

Gb BibY 9]hfUlbYX]b h\Y \]" Kk\YfY UVUbXczZ EUW_YU][
AU *g\YYdkYfY dUghiflo] UbXkUg Zc  ckYX VmU cggcZ Zcfhm)
ZJjY cih cZ g]lhYYb\ibXfyX*

BibY ,1( Zcck]b[ U fUlb ghcfa( Ef* Nf[\h “cgheilnY U
ZYk mcib[ g\YYd $YIUWiaVYf bch fydcthYX%UzhYfU hiflb[
UVcih NccXm 9ghYf*

EUm -3 JhfUlbYX\YUjI'm Xiflo[ h\Y b]\h( UbXh\Y Zc™ ck)
Ib[ acfblb[ Ef* :ck’Yg# g\YYd kYfY [fUnYX cjyf Ub 9 hYf
dUhW\KIh\  h\Y fYgi'h h\Uh cbY \ibXfYX UbX g]lhm kYfY Xckb
Vmbccb*  K\Y VUbXkUg acjYX JaaYX]JUhY ' mUbXibXYf hfyUh)
aYbh Vm#Ef =U_lbg cZ cif WUad cb'm hkY'jY cZ h\yY UZ)
ZYWhYX]Y X*

K\Y 1bjYgh][Uh]cb cZ h\]g eiY h]cb dfY YbhggYjYfu  X]ZZ]Wi")
hlYg* Kc  hUfhk]h\(  h\Y dcdi'Uf cd]blcb gYYaghc VY h\WUhcb'm
h\cgY d'Ubhgk\]WA  dfeXiWyY XYUh\UfY Ybhlh YXhc VY fY[UTXYX
U dc]gcbcig( b K\\WA  WUY h\Y VY\Ujlcf ¢Z aUbm ch\Yfg h\Uh
WUigYgYflcig XYhflaYbh hc h\Y \YU'h\ cZ Ub UblaU" kci'X VY
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cjYf'cc_YX( cf Uh YUghbch Vicihh  he h\Y UhhYbh]chcZ h\Y
dYfgcb gYbhVmh\Y JhUh]cb he 1bjYgh][UhYh\YgiddcgYX dc]gcb)
Ib* 9WWg U'gcVYYbbchYX(lb HfYgg:iYhlb  BC* ,+( Vmh\Y
:chUb]gh cZ h\]g JhUh]cb(h\UhdfYjlcig hc h\Y gYUgcbcZ ,4,+
NceXm 9ghYf\Ug Uac h]bjufluvV mVYYhlbZYWhYIh\ U Ziblig
":'VDDJOJBXYMPOIJ---BF#¥ dc]lgcbcig WAUFUWOhYZ K\\WA ai  h
bYlh VY ghiX]YX* 9WEI'W™ VY ghUhYXckYjYf(  h\Uh YIhfUwWhg
aUXY Zfca dcfhlcbg cZ h\Y 9ghYf dfUWh]WU AfYY Zfca h\]g
Ziblig kYfY g\ckb hc VY dc]gcbcig( Zfca KW\ ]h Zcckg
h\Uh h\Y 9ghYf UbXh\Y Ziblig aigh VY]bjYgh]J[UhYX YdUfUuhY 'm*
>]bUm(cbY aigh bch “cgY g])\h cZ #h\YZUWHR\UhhfYUhaYbicz U
WUQ¥Z dc]gcblb[ Zfca h\]g gcifWY ]g cZhYbladc g]V'YVYWUigY
cZ h\Y fud]X]hmcZ h\Y UWhlckeZ h\Y UWh]jYWcbgh]hiYbhg*K\Y
dc]gecb ]g gc UWh]jYh\Uh g\YYdfbYb \UjY YghlauhYXh\Uh acfY
h\Ub 4+" c¢Z h\Y UbJaU'g UZZYWhX}*

K\g Vi“Yhlb gia id h\Y XUhUgc ZUf WcYWhYX Wcb)
bYWh]cl]h\  h\Y kcf_ cb NceXm 9ghYf* :Yg]XYgU ghUhYaYbhz
h\Y “cggYgh\Uh \UjY VYYbbchYXUbX UhhflVihYXhc h\Y dc]gcb)
cig UWh]ckeZ h\Y d*Ubhcf Jhg ziblig( h\] diV]WUh]chlbW'iXYg
W\ U XYgWf]dh]cbcZ h\Y d’Ubh UbX ]hg giffcibX]b[g(  Vm h\Y
:chUb]gh( h\Uh ]h ]g YldYWhY>c gYfjY UgU XYZ]b]hkUfblb[ hc
\YfXYfg hc Ujc]X h\Y 9ghYf dUhW\Yg*EYUDbK\]'Y( h\Y ]bjYgh])
[Uh]cb 1g VY]b[ WcbhlbiYXk]h\ U jlyk hc ]Jgc’Uh]b[ UbX ghiXm)
1b[  h\Y UWh]jYWcbghlhiYbhgZ h\Y d’Ubh(UbX XYhYfalblb[ h\Y

gdYW]ZMAUTUWhYTflgh]@Zgh\Y Zib[ig*

HDI9FK  <=J;IAHKAGF 9F< ;G'R,E=5RKJ :P HIG>*
9 M=o F=DJGF*

Kb= NGG<P 9J#=@*
"AlYMPSSMZBSSY J?fUm*%

Jigd]|W]cb kU Z]fgh X]f'YWhYXc h\Y NccXm 9ghYf ]Jb h\Y
giaaYf c¢Z ,a+a Vmh\Y kflhYf ]b HfYgg:i~Yhlb Fc* .+ Zfca
h\lg ghUh]cb(gYbhcih ibXYf h\Y hlh'Y!9 HDIFK 7 #<=I
JLIHA;AGF)9jc]X h\Y 9ghYf HUhWAY*l K\]g Vi Yh]b [UjY*
jYfm VfIYZ'mUJ gaU™ dUfh cZ h\Y W]fWiaghUbh]UYjIXYbWYK\]W\
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\UX VYYb UWWiai'Uh]b[ Zfca fydYUhYXVgYfjUhlcb idcb h\Y
d'Ubh]b h\cgY "cwU h]Ylp KW\ g\YYd ‘cggYdkYfY UbbiU mcW)
Wiff]b[*

IK\Y d'Ubhlb eiY h]cb( K\\WA  aUm VY WUYX\Y #NccXm
9ghYf5 XcYgbch cWWifh\fci[\cih h\Y JhUuhYUgU k\c'Y( Vih 1g
Wcebz]bY>Xhc WYFhU]bX]ghflWhgMUfUWhOhYfInY¥m U [iaVe  W'Um

#AHaB0)' <P 9J# #=I*
"AYMPSSIJ--6<",BSSYJ ?fUm*%
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gc]'(acfy cf “Ygg]bhYfa]lyX klh\ [fUjY" UbXWcbhU]ba[ acfY
cf “YggcZ U'_U'JUbX ch\Yf gUhg* 9O\ U gc]” ]b K\]W\ cb'm h\Y
jUflcig _lbXg ¢z U"_U])'cjlb[ d'Ubhg(giWw\ Ugd][ kYYX ( gUh)
Vig\lyY *[fYUgY)kccXg* UbXh\lg 9 hYfh\fljy* 9 ZUWEZ JbhYfYygh
Jb h\]g WcbbYWh]clg h\Uh h\]g dUfh]wi'Ufd Ubh]g bch cb™m Wcb)
Z]bYXhc h\]g hmd¥eZ gc]™*Vih Nmcalb[ ]g h\Y WYbhY¢Z Jh X]g)
hflvihjcb*  HYfA\Udg acfY glb[iUf mYh] h\Y ZUWmUh h\Y
9ghYf ]Jg U'acgh ]bjufluV m(acfy cf “YgglbZYWhYRh\ U Zib[ig
"VDDJOJBXYMPOMZJ---BB¥éh g\ci'X dfcjyY hc VYhfiy h\Uhh\Y
au’'UXm]g XiY hc h\Y YUh]b[ cZ h\Y 9ghYf h\Yb ]h aUm VY h\Y
9ghYf( JUTFM@&®h]g h\Y gcifWY cZ h\Y hfcivV Y( Vih h\Y W\AUbWYg
UfY fUh\Yf VYhhYh\Uh h\Y gdYW]ZJi¢]gcb ig eiU’]h]Yg UfY XiY
hc h\Y GVOHVT&

<763, @H##NF G> DCD5 HDRF##

*IJcaYk\Uh \cUfm k]h\ U h\]b( ,++ Y*j]"cig hcaYbhia5
ghYag gYjYfu™ Zfca h\Y kccXm Wfckbg( () Xa* \]\6  “YUjYg
gdUhi’UhY) 1bYUfWigd]XUhY*0 Wa* “cb[6 dYXibW'Y gc’lhUfm5
Ibjciwfu™  VIUWhgV cb[) UbWYc UhYtb[)UWialbUhY* W]iYfcig)
divYgwYbh*6UmgbiaYfcig( k\hY( 9<w aa* ‘cb[6 UW\YbYg
k\JhY)j] “cig*

IKc h\c Y klc UfY ZUa]'JUf Kln\  h\Y fUb[Y Ah\lb_ ThKk]™
VY dcgg]V'Yhe XYgWfIVHlY d'Ubhgec h\Uh]h Ub VY fyWc[blnYX*
OWYYXcb'mVY'cc_YX Zcf idch [iave W'UmgdiU ™ m cb [YbhY
g cdYgcf gcaYhlaYg cb flX[Yg* GzZhYbh\YgYWcbhX]h]cbdJfY aYh
#k]h\ ]b h\Y bY]\WcflccX cZ hYadcfUfm dcbXg cf “U_Ygk\YfY
h\Y g\YYd UfY kUhYfyX* K\Y d'Ubh\Ug U ghfcb[ kccXm fcch*
acfy cf “YggvfUbW\YXtigh Uhh\Y gifZUWYcZ h\Y [fcibX*  >fca
h\Y Y kccXm Wickbg( hi AhgtZ g\cth VfUbWAYg dflb[*  K\YgY
VYUF[fYYb( bUffck “YUjY* cbY cf hkc JoW\Yg'cb[( h\Y k\c'Y
hizh VYWeca]lb[ Uh'Yb[h\ gYjYfu JoWAYQ\]l  UbXZ]bU™ ndfcXiw)
Ib[ ]b BibY( U Wcbg]XYfUV ¥iavYf cZ "Uf[Y k\hY XU]gm)]_Y
Z'ckYfg kln\ U mY ck WYbhYf* (* h\Y "YUjYg VY YlUa]bYX 1]h
kI VY ZcibX h\Uhh\YmigiU™m VYUfU WURfFWfUV bhiavYf cZ
mY ck]g\ cf Vfckb]g\ gdchg*WUiYXVmh\Y Zib[ig dfYjlcig'm
aYbh]cbYX*
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HUhVYT  WUfYZi'YlUa]bUhlcb cZ h\Y d Ubhg]b h\Y X]ghflwhg
K\YfY h\Y \YYd "cg Y \UjY cWWiffyX\Ug ZU] YXhc fYjYU" Ubm
ch\Yf d’Ubhh\UhaUm fyUgcbUV'nvY gigdYWhYXb Ygg dYfW\UbWY
Jh aljlh VY cbY cZ h\Y MYhW\YgQ".TUSBHBMVZSBYJ#& K\]g
DY[iaY( ghfUb[Y'mYbci[\( ]g U'gc UflY'm WcbZ]bY>ic gc]’ cZ
h\Y guaY W\UfUWhYS h\Uhcb K\]W\  h\Y 9ghYf [fckg( UbXh\YgY
hkc d'Ubhg czhYb [fck  gcaYk\Uh ]bhYfalb['YX* DLY h\Y
9ghYf( U[U]b( h\]g dUfh]Wi'Uf gdYW]Yg@Z MYhW\gWUfWY aiVWifg
Uh U™ cihg]XY cZ h\Y gU’lbY [iaVc)W Umg cZ Nmca]b[* K\Y
ch\Yf jY[YhUh]cb ]b h\YgY dUfh]Wi'Uf cWU Th]Yd¢g U fYUXnaYb)
hlcbYX(VY cb[g Jb h\Y H]kYYX ZUa]'m $0LFOPQPEJBDF$F\Y
WAJYZ fYdfY YbhUh]jYgVY]b[ h\Y jUflcig _]bXg cZ JU h)Vig\Yg*
K\YfY ]g( cZ WecifgY(bc fyUgcb Zcf gigdYWh]b[ UbmaYaVYf czZ
h\lg ZUa]'mUbX gcaY cZ h\Y gdYW]YYfY UWWcibhYX{g]g kY™
_beckb( acgh jUIUV'Y ZcfU[Y d Ubh*!

K\Y hlaYy k\Yb h\Y ZclU[Y Z]fgh UddYUfgk]™ jUfm Kk]h\
YUWAmYUf* K\Y EYX]W]bY :ck WUad kUg YghUV']g\YXEUm
A $A4AGIDbX h\Y d'Ubh\UX UfYUXmYUjYX cih* 9[Ulb( h\Y
hlJaY cZ V'cggcalb[ ]g U aUhhYfcZ kYUh\Yf WcbX]h]cbg* DUgh
gYUcb VY]b[ Ub ibigiu”™m Xfm cbY( acfY gc h\Ub \Ug VYYb
YIdYTYbWYXXiflo[ ~ Uh “YUghh\Y hkYbhm mYUfgdfYWYX]b[( h\Y
9ghYf XflYX id VYZcfY V'cggcalb[ hc Ubm[fYUh YlhYbh* GZ
h\cgY h\Uh Z'ckYfYX h\Y Z]fgh kYfY bchYX EUm -2* K\YgY
ZYUhifygaUm( Ug ghUhYXUjY hc Xc klh\  h\Y XYWfYUgYX gYg
cZ ,AAG( g]bWYdc]gcbcig d Ubhgjufm ]b UWh]jhnuWWcfX]blhc
h\Y]f hU[Y cZ [fckh\*  :Y[lbblb[ BibY AGh\Y d'UbhkUg cV)
gYfiyX hc VY Xfm]b[ id UbX VYWcalb[ U mY " ck]g\ Vfckb ]b
#ccf* Jcfh'm UzhYfh\l]g h\Y g\YYd VY[Ub YUh]b[ h\Y 9ghYf
ZfYY'm@\cklb[ h\WUhKk\Yb kJh\YfYX ]h VYWcaYdch cb'm acfY
dU UhUV ¥fh JbUWh]jY*

Jc ZUf Ug]h Jg _bckb( g\YYd UfY h\Y cb'm gdYW]Ygig)
WYdh]V™¥ic dc]geblb] Vmh\Y NccXm 9 hYf(UbX cZ h\Y Y h\Y
[fyuhYgh( gYg UfY fydcthYX ]b cX dfY[bUbh YkYg ]b YUfm
gdflo[l UbX]b ‘UaVg ‘UhY]b giaaYf* K\lg ]g fYUX] mibXYf)
ghcexX* KcllWc'c[lghg \UjY “cb[ _bckb h\Uh U dc]gcbeig  Xfi[
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varies in its action according to age and sex, and that young
animals are not more susceptible because of their lesser body
weight, but for the same reason that females are more re-
sponsive to the drug; that they possess a greater or more
sensitive nerve organization. Also, in the spring we experi-
ence more wet weather and the plants are resultingly more -
active as well as more inviting in appearance. Overcrowding
of the range at this time urges the consumption particularly of
the greener, more advanced vegetation over the less matured
grasses.

At Medicine Bow the greatest losses naturally occur after
shearing, when the fasted sheep are of necessity driven across
patches of the Aster plant. The sheep, having little time to
choose their food and urged by hunger, grasp the plants most
attainable, 7. ¢., the Aster, since its ranker growth allows it
to outstrip and stand above the natural grasses. It is at this
time, also, the flowering period of the plant or just previous
to it; that the leaves of poisonous plants are considered to be
the most active. There can be no doubt but that wet weather
favors poisoning by the Aster, just as its toxicity is affected by
various stages of its growth, but at present we can only
theorize as to the reason.

PUCCINIA.

That fungi of various kinds are known to be poisonous
furnished one reason for suspicion towards the Woody Aster,
which has been almost invariably infected, and markedly so,
by ‘the Puccinia xylorrhizac. 'The past season furnished an
exception, the plants appearing virtually fungus-free. This
scarcity of the Puccinia in 1910 may be further reason for the
decrease in losses last year, but since at least one of the three
extracts tried out, which were prepared from these fungus-
free plants, was very potent it is evident that this parasitic
growth cannot be entirely responsible.

The occurrence of the fungus on the Aster is a factor of
importance in this problem. FEven though it might not pos-
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Puccinia xylorrhizae.
Normally Parasitic Upon Aster.
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sess poisonous activity of its own, it is conceivable that the
Aster may be sufficiently nitrogenous so that the numerous
fungi may occasion a chemical change in the material similar
to ptomain production by bacteria in the decomposition of
foods of animal origin.

OUTLINE OF EXPERIMENT METHODS.

In carrying out the work of determining the character
of the Woody Aster, it was decided to so outline the inves-
tigation that it would approximate as nearly as possible range
conditions. Medicine Bow was selected as the most feasible
point, since it was nearest to the Station of any locality where
heavy losses had occurred and where the plant grew in
abundance.

In the feeding experiments range sheep of the usual
mixed breeding and of different sex, class and age were used.
In each lot we maintained one old ewe with lamb, one young
ewe, one old wether, and one young wether.

Movable feeding pens were erected on the Aster patch
and on each transfer to a new position all vegetation other than
the Aster was carefully cleaned out.

As the Aster gives off a pronounced and extremely disa~
greeable odor as well as possessing, while in a growing stage,
a bitter taste, the sheep exhibited aversion towards eating it
except under the spur of hunger. For this reason they were
kept in the feeding pen as long as their condition would permit
without their becoming weakened to the point of increased sus-
ceptibility. When necessary animals were removed from these
poison squads and placed in a reserve pen while substitutes
from the reserve lot replaced them in the feeding pen.

Twenty-four to thirty-six hours before being placed in
the poison squads the animals were purged with castor oil and
fasted in order to eliminate all material present from the
alimentary tract.
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The reserve pen was located upon Aster-free ground and
the sheep fed upon native hay. Field notes were taken of
the weather changes, of the growth of the Aster, twice daily
of the temperatures and condition of the poison squads, as
well as of any losses experienced by surrounding sheep men.

As often as feasible autopsies were made of the losses
in nearby bands for the purpose of identifying when possible
any plants present in the ingesta of a suspicious character.
This feature was especially looked to in cases seemingly due
to poisoning. ‘Too ofter, however, the contents of the rumen
were in a state of such complete digestion as to render recog-
nition of any plant difficult, if not impossible. In various in-
stances, nevertheless, salt-sage, Woody Aster, and grasses were
observed.

These autopsies likewise held interest in the support or
elimination they afforded of the various theories advanced as
to the cause of sheep losses.

Among the parasites detected was of course, the common
sheep tick (Melophagus Owinus), the Oestrus Owis larva
(grub), in several cases, all old sheep; and the Taenia Fim-
briata (the most common species of tape worm of sheep) in the
gall bladder of one sheep.

The list of diseases observed follows:

Caseous lymphadenitis (pseudo-tuberculosis in sheep).

One case of pustular dermatitis (inflammation of skin) ;
localized anterior to mammae : i

Cholelithiasis (biliary calculi) in one instance.

Agalactia (absence of milk secretion) in one of the ex-
periment sheep.

" Myiasis (parasitic disease) of frontal sinuses.

Catarrhal vaginitis (inflammation of vagina) with puru-

lent metritis (inflammation of womb) in one other.

The majority of deaths were probably due to consump-
tion 6f the Woody Aster, as the lesions found in post mortem
‘were usually similar in character in every respect to those
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presented by sheep poisoned by the plant or extract of the
plant in the experiment pens.

FEEDING PEN LOSSES.

Although purged, and fasted for a day, before placing in
the feeding pens, the sheep persistently refrained from eating
the growing plant other than in a few instances. After nib-
bling of it slightly they would exhibit considerable lassitude
and dejection and thereafter avoid it entirely.

A young ewe, taken from the reserve and penned May
22, ate of the Aster somewhat on the 23rd and again on the
24th and on the morning of the 25th was found dead.

An old wether, placed in the feeding pen May 31, after
the usual preparation, avoided eating the plant for a time, but
finally ate of it freely, dying June 2.

In an attempt to counteract this refusal of the animals
to eat the growing plant and at the same time determine the
value of the plant for the chemists’ work when cut and dried
during the growing state, we tried feeding the Aster which
had been so prepared. L

A young ewe and an old wether, both freshly penned June
11, were given small amounts of the dried plant on the 15th.
They were allowed to eat as freely of it as they wished on the
16th and 17th, and they did seem to relish it more than had
been the case with the growing plant. On the 17th the young
ewe died, while the old wether was in a dying condition that
evening, which terminated during the night.

The rapid withering of the Aster at this time checked
further feeding tests, and the season’s field work was con-
cluded with a trial of the three extracts which had been pre-
pared.
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IV oody Aster.

View of one

of the feeding pens on the Medicine Bow Aster patch.
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PREPARATION OF EXTRACTS USED.

The extracts used in the tests described in this bulletin
were prepared as follows:

No. 1.
Woody Aster tops* (everything above ground)...... 10 02
Glyeetin i s sl oy st @ miig ue S s Al it 10 0z
Sulphuriciacid;isp.gt L84 T bie b eit B e 0.6 oz.
Water; enough to'make 7 im e i i hisu il s o 4 lbs.

One ounce of extract No. 1 equivalent to 0.15+0z. of plant.

The acid was mixed with the water, and in the resulting
liquid the chopped tops were macerated for twenty-four hours.
The mixture was then strained through muslin, the remaining
liquid pressed out of the residue, and the total liquid then neu-
tralized with sodium bicarbonate. The resulting solution was
filtered, and the glycerin added to the filtrate.

No. 2.\« Woody  ABter 10pa" i Elaass (i 25 oz.
Glycerin e CIsiiliee ol Dot e 10502
SulphuricAcid (1:84). v i g 1.5 oz.
Water, enoughito:make. . 0 o (o0 4 lbs.

One ounce of extract No. 2 equivalent to 0.75— oz. of
plant.

This was prepared in exactly the same way as No. 1,
with the exception that the acid extract was evaporated to
one-half its original volume before being neutralized. The fin-
ished product was therefore about twice as concentrated as the
formula would indicate.

No. 3 (b).
Woody ‘Aster tops:neaul o 8 oz.
Alcohol,IS0Tanis dutioios i EG 50 fld. oz.

One ounce of extract No. 3 (b) equivalent to 0.8 oz. of
plant.

This was allowed to stand for several days at room tem-
perature, and was then filtered through paper. The filtrate

*This material had been collected but a day or two and was practi-.
cally green.
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was next evaporated under reduced pressure to a volume of
eight fluid ounces, and to this two fluid ounces of alcohol was
added.

EXTRACT NO. 1.
0ld Ewe No. 1—Squad 2.

o I\ggth;)di of
Date Time elaﬂf? o Pulse |Respiration tmtlilz,,:' :l']d
Amounts
i Per Orem.
June 17, 1910 9 a. m. 102.0 Ry S 6 oz.
i 11 a. m. 102.3 40 16
el 1p. m. 102.2 46 19
i 3 p. m, 102.5 45 15
o 5 p. m. 103.6 52 20
June 18, 1910 7a m, 101.5 59 19
i 9 a. m, 102.6 G0 30
s 11 a. m. 103.8 62 54
i 1p. m, 104.2 65 50
¥ 3 p. m. 103.7 50 30
i 5 p. m. 103.9 65 34
Young Wether—No. 2. Squad 2.
z o I\Aigthci)di of
empera- . minis-
Date f Time tupre Pulse Respiration| tpation and
Amounts
Per Orem.
June 17, 1910 9 a. m. FOER e e e s . 6 0z,
H 11 a. m. 102.5 62 i WSS R
s 1p. m. 103.3 62 17 6 0z
of 3 p.m. 104.1 60 ST PR
iy 5 p.m. 103.6 51 26 6 oz
June 18, 1910 7 a.m. 98.0 62 16 9 oz
i 9 a. m. 103.0 65 B e TN S SRR v s e
i 11 a. m. 102.6 ™ [ R T
% 1 p. m. 103.6 65 LTSRN TSGR
4 3 p.m. 104.0 68 L e SR A
> 5 p. m. 104.0 56 T T SRR S
EXTRACT NO. 2.
Young Ewe—No. 1. . Squad 2.
= Method of
Date Time el?l{)ﬁ; = Pulse | Respiration tﬁldtlll(],i,:ﬁfl}d
. Amounts
Per Orem.
June 17, 1910 9 a. m. 008 < Lica R it se s s nus 6 0z.
& 11 a. m.
2 1p.m.
E 3 p. m.
- 5 p. m.
June 18, 1910 7 a.m.
gk 9 a. m.
" 11 a. m.
s 1p. m.
:: 3 p. m.

- 3
"
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EXTRACT NO. 3 B.
Young Ewe Fresh from Reserve.

Method of

- Adminis-
Date Time TeTuprim Pulse Respiration trzgiou and
Amounts
@ | Per Orem.
June 22, 1910 S a. m. 102.1 78 45 16 oz.
& 10 a. m. 102.5 152-160 o e TR A
#* 12 m. 101.8 144 1004180 L i %
5 2 p. m. 3T it PR PRE U, TR R R e s AL R

Following administration of the extract the ewe exhibited great depres-
sion, defecated frequently, internal pain, shallow breathing, harsh respira-
tory murmur, tympany, injected conjunctiva, and rapid wiry pulse. Skin
corneal reflexes, and pupil remained normal.

Lamb No. 1. Squad 2.

i .\{[3“1;)41 of
Tempera- Adminis-
Date Time etlf,f:; Pulse Respiration tmti(]mu :nd
Amounts
Per Orem.
June 22, 1910 S a. m. 102.4 S0 67 6 oz.
o 10 a. m. 102.8 285 210-270 L T
Nrystagmus, |tetanic conv 310 facial muse|les
b 12 m. 03.7 ulsions of 288 S oz.
& 2p. m, Dying, resplirations sha|llow and fe'w in num-
ber. Heart| too fast to [count.
ol 3p.om. Dead

CONCLUSIONS REGARDING EXTRACTS.

A sufficient amount of the three extracts had not been
prepared to permit of a second trial of Extracts Nos. 1 and 2,
but in considering the small amount of plant equivalent to an
ounce of the extract it seems probable that they are active and
that the lack of definite results, in their use, was due to too
small doses administered. It may be, however, that these
water extracts are not potent. These are some of the features
to be determined during the coming season.

SYMPTOMS OF ASTER POISONING.

Weakness of locomotory muscles with prostration; later
weakness extends to the muscles of the neck. Temperature
about 103 to 104.5. Pulse very rapid and weak, 92 to over 300.

Respirations dyspneic (labored) with mucous rales.

Tympany (bloat) is generally pronounced. Abdominal
pain, evidenced by groaning.
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Diuresis (increased secretion of urine). Froth, often
sanguinous (bloody), from the air passages.

The mucous membranes vary from anaemic (bloodless)
to cyanotic (bluish).

The stools are soft, with mucous, to very soft.

Pupils are sometimes noticeably dilated.

Cerebral symptoms present in a few instances.

Before death complete prostration and apparent uncon-
sciousness. :

Course—Varies from a few hours to three or four days,
according to the amount of plant ingested and the condition of
the plant.

~ Treatment.—Co-operation with most of the sheepmen in
the vicinity gave H. S. Eakins, field man in charge of the
camp, considerable opportunity for trying out experimental
treatments.

Tapping was not productive of very good results; some
relief, however, being afforded by escape of some of the gas.

Stimulants and carminatives or anti-ferments were chiefly
indicated.

AUTOPSIES.

Rumen: Fermentation producing a frothy mass with a
small amount of flatus.

Omasum: Slight inflammation with some desquama-
tion (shedding) of epithelium of mucous folds or leaves.

Intestines: Slight enteritis (inflammation of intestine).
Colitis (inflammation of colon) and proctitis (inflammation of
rectum) sometimes present.

Liver: Passive congestion. Cloudy swelling with focal
necrosis (death).

Spleen: Congested.

Pancreas: Slight congestion.

Lymph Glands: Congested.

Kidneys: Acute nephritis—albuminoid degeneration.

Bladder: Generally full, with some cystitis (inflam-
mation).
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Lungs: Badly congested (passive), with edema (drop-
sical swelling) and itis (inflammation). Pleuritic (from
pleura) effusion (pouring out of fluid). ;

Trachea and air passages: Injected.

Heart: Hydro-pericardium (fluid in heart sac) ; petechia
(blood spots) of myocardium (heart muscle) with myo-
carditis (inflammation of).

Brain: Occasionally slight cerebritis; veins injected.

Peritonewm: TItis; effusion.

Tissues were preserved from all post-mortems; sectioned
and studied for the determination of the pathological changes
resulting from Aster poisoning. The definite facts obtained
from their study will be incorporated in the results obtained
from a continuance of the work.

SUMMARY.

1. The Woody Aster has been proven to be poisonous
to sheep.

2. The Woody Aster grows only on alkalied gumbo-clay
soils, and but for the one recorded season, is always heavily
infested with the fungus, Puccinia xvylorrhizac. The presence
of the fungus may add to the poisonous character of the plant.

3. Ninety to one hundred per cent of the animals af-
fected die.

4. Aster poisoning is characterized by lassitude, difficult
respiration, muscular weakness, bloat, and final prostration.

5. Duration of illness, from a few hours to several days.

6. Anatomical Diagnosis. Gastro-enteritis due to fer-
mentation of ingesta acting as an irritant. General Dasswe
congestion due to weak and impeded heart action; and. in
part perhaps, by reason of diaphragmatic pressure on lungs
produced by tympany. Albuminoid degeneration of liver and
kidney due to precipitation of proteids by toxin or toxins.

7. Treatment. Purely symptomatic and none uniformly
successful. Administration of stimulants in small doses as
tr. opii., alcohol, and ether; carminatives, gentian, nux vomica,
and ginger; anti- fermente eucamphol.

8. Prevention. Avoid Aster patches,
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