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Abstract:
Leafy spurge (Euphorbia esula L.) is an introduced perennial weed which is currently estimated to
infest over 200,000 hectares of rangeland in Montana. Leafy spurge's extensive root system and
reproductive modes make this weed extremely difficult to control. Because most methods of chemical
and biological control of leafy spurge have proven to be either ineffective or too costly, it has been
suggested that this weed be evaluated as a forage plant.

A research project was initiated in May of 1982 to determine the forage value of leafy spurge for sheep.
Average daily gains were determined for lambs and ewes grazing different treatment pastures. Diet
composition and forage intake of sheep were estimated, and production records of ewes having
consumed leafy spurge were examined.

The study area consisted of nine 1.66 hectare pastures -three replications of three treatment conditions.
Treatments were no spurge (control), light spurge (10-20 percent of the plant composition), and heavy
spurge (>20 percent of the plant composition). Five lamb/ewe pairs were randomly assigned to each
pasture. All sheep were weighed once every two weeks during the eight-week data collection period.
Ten 1.5 m^2 utilization cages were randomly located in each pasture, and the paired plot technique was
used to estimate the type and amount of forage removed.

Neither lambs nor ewes exhibited any deleterious effects due to the consumption of leafy spurge.
Average daily gains (ADG's) of lambs grazing heavy spurge pastures during 1982 were higher (P≤.05)
than average daily gains of lambs grazing light spurge and control pastures. ADG's of lambs grazing
heavy and light spurge-infested pastures during 1983 were higher (P≤.05) than ADG's of lambs grazing
control pastures. Estimates of forage removed and diet composition of sheep grazing the different
treatment pastures showed that leafy spurge comprised 41 percent of the diet of sheep selectively
grazing light spurge pastures and 55 percent of the diet of sheep selectively grazing heavy spurge
pastures. Performance records showed ewes exhibited no rebreeding or lambing difficulties the season
immediately following summer use of leafy spurge. 
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ABSTRACT

Leafy spurge, (Euphorbia esula L.) is an introduced perennial 
weed which is currently estimated to infest over 200,000 hectares 
of rangeland in Montana. Leafy spurge's extensive root system 
and reproductive modes make this weed extremely difficult to 
control. Because most methods of chemical and biological control 
of leafy spurge have proven to be either ineffective or too 
costly, it has been suggested that this weed be evaluated as a 
forage plant.

A research project was initiated in May of 1982 to determine 
the forage value of leafy spurge for sheep. Average daily gains 
were determined for lambs and ewes grazing different treatment 
pastures. Diet composition and forage intake of sheep were 
estimated, and production records of ewes having consumed leafy 
spurge were examined..

The study area consisted of nine 1.66 hectare pastures - 
three replications of three treatment conditions. Treatments 
were no spurge (control), light spurge (10-20 percent of the 
plant composition), and heavy spurge (>20 percent of the plant 
composition). Five lamb/ewe pairs were randomly assigned to each 
pasture. All sheep were weighed once every two weeks during the 
eight-week data collection period. Ten 1.5 m2 utilization cages 
were randomly located in each pasture, and the paired plot 
technique was used to estimate the type and amount of forage 
removed.

Neither lambs nor ewes exhibited any deleterious effects due 
to the consumption of leafy spurge. Average daily gains (ADG's) 
of lambs grazing heavy spurge pastures during 1982 were higher 
(P£.05) than average daily gains of lambs grazing light spurge 
and control pastures. ADG's of lambs grazing heavy and light 
spurge-infested pastures during 1983 were higher (P<_.05) than 
ADG's of lambs grazing control pastures. Estimates of forage 
removed and diet composition of sheep grazing the different 
treatment pastures showed that leafy spurge comprised 41 percent 
of the diet of sheep selectively grazing light spurge pastures 
and 55 percent of the diet of sheep selectively grazing heavy 
spurge pastures. Performance records showed ewes exhibited no 
rebreeding or lambing difficulties the season immediately 
following summer use of leafy spurge.
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INTRODUCTION ■

Over 200,000 h e c ta re s  o f range land  in  Montana a re  c u r re n t ly  

in f e s te d  w ith  an in tro d u ced  p e re n n ia l  weed known a s  le a fy  spurge 

(Euphorbia e su la  L.) (Noble e t  a l .  1979). T his weed p o ssesse s  an 

e x tre m e ly  e x te n s iv e  r o o t  sy s tem  w hich  m akes i t  d i f f i c u l t  to  

c o n tro l and v i r tu a l l y  im p o ssib le  to  e ra d ic a te  (M essersm ith  1979)*

Because many a re a s  o f le a fy  spurge i n f e s ta t i o n  go ungrazed 

due to  n o x io u s  r e a c t i o n s  e x p e r ie n c e d  by c a t t l e  i n g e s t i n g  t h i s  

weed (Muenscher 1951), e f f o r t s  have been made to  f in d  h e rb ic id a l  

and b i o lo g i c a l  m eans o f  c o n t r o l l i n g  th e  r a p id  s p re a d  o f  l e a f y  

spurge. S evera l h e rb ic id e s  have proven e f f e c t iv e  in  c o n tro l l in g  

topgrow th  fo r  up to  3 y e a rs  (Bowes and Molberg 1975; A lley  1979; 

A l l e y  e t  a l .  1 9 8 3 ) ,  b u t  r e p e a t e d  a p p l i c a t i o n s ,  w h ic h  a r e  

n e c e s s a ry  to  keep  an i n f e s t a t i o n  under c o n t r o l ,  a r e  o f t e n  to o  

e x p e n s iv e  f o r  th e  a v e ra g e  lan d o w n er to  f in a n c e  (R e i l ly  and 

Kaufman 1979). In  a d d it io n , no h e rb ic id e s  have been found which 

e ra d ic a te  le a fy  spurge because they  chem ica lly  decompose b e fo re  

th e  deep  l e a f y  sp u rg e  r o o t s  a r e  k i l l e d  (A lle y  1979; Lym arid 

M e sse rsm ith  1983)„ B io a g e n ts  a r e  c u r r e n t ly  be ing  in v e s tig a te d  

(B ruckart 1983; C arlson  and L i t t l e f i e l d  1983).

Sheep have been  s u c c e s s f u l l y  used, to  c o n t r o l  l e a f y  sp u rg e  

(Muenscher 1930; Helgeson and Thompson 1939; Wood 1945; Johnston  

and Peake 1960; Bowes and Thomas 1978; S t r a t to n  1982), but th e re  

a re  d isag reem en ts concerning  th e  e f f e c t s  o f le a fy  spurge on sheep 

(M uenscher 1930; Bakke 1936; C h r is te n s e n  e t  a l .  1938; H e lg eso n
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and Thompson 1939; Wood 1945; Johnston  and Peake 1960; B a rtik  and 

P iskac  1981; Landgraf e t  a l .  1983). I f  sheep a re  used to  c o n tro l 

le a fy  spurge, then  i t s  fo rage  v a lu e  must be examined.

The o b je c tiv e s  of t h i s  s tudy  were to :  I) de te rm ine  th e  r a t e  

o f g a in  o f lambs and ewes g raz in g  d i f f e r e n t  tre a tm e n t p a s tu re s , 

nam ely no sp u rg e , l i g h t  s p u rg e , and heavy s p u r g e - in f e s t e d  

p a s t u r e s ,  2) e s t im a te  d i e t  c o m p o s it io n  and am ount o f f o ra g e  

rem oved by sh eep  g ra z in g  d i f f e r e n t  t r e a tm e n t  p a s tu r e s ,  and  

3) e s t im a te  th e  e f f e c t s  o f co n su m p tio n  of. l e a f y  sp u rg e  on th e  

reb reed in g  and lam bing perform ance of ewes.



3

' f

LITERATURE REVIEW

P la n t C h a ra c te r is t ic s

Leafy spurge (Euphorbia e su la  L.) i s  an in tro d u c ed  p e re n n ia l 

weed w hich  i s  c u r r e n t ly  e s t im a te d  to  i n f e s t  o v e r  I  m i l l i o n  

h e c ta r e s  i n  N orth  A m erica  and m ore th a n  200,000 h e c ta r e s  in  

M ontana (Noble e t  a l .  1979). D i s t r i b u t i o n  o f t h i s  weed can be 

l a r g e l y  a t t r i b u t e d  t o  i t s  e x t r e m e l y  s u c c e s s f u l  m odes o f  

rep ro d u c tio n . Leafy spurge can reproduce and sp read  v e g e ta t iv e ly  

from  b o th  r o o t s  and s e e d s . R ipe se e d  pods c o n ta in  a s p e c i a l  

e x p lo s iv e  m echanism  w hich  h u r l  s e e d s  up to  4.6 m e te rs  (Bakke 

1936). E x te n s iv e  r o o t  s y s te m s , p o s s e s s in g  p r o p a g a t iv e  buds 

(Hanson and Rudd 1933), have been  fo u n d  as deep  a s  4.5 m e te r s  

(M essersm ith  1979).•

Many a r e a s  o f  l e a f y  sp u rg e  go u n g raz ed  due to  n o x io u s  

re a c t io n s  experienced  by c a t t l e  i n g e s t i n g  t h i s  weed (M uenscher 

1951). R e i l l y  and Kaufman (1979). r e p o r te d  t h a t  t e s t s  c o n d u c ted  

n e a r  Bozeman, M ontana show ed r e d u c t io n s  i n  r a n g e la n d  c a r r y in g  

c a p a c i ty  o f up to  75 p e r c e n t  a s  a r e s u l t  o f  l e a f y  s p u rg e 's  

a b i l i t y  to  i n h i b i t  f o r a g e  p r o d u c t i o n  an d  d e c r e a s e  c a t t l e  

u t i l i z a t i o n  o f a s so c ia te d  g ra s se s .

Chemical C ontro l %

C ontrol m easures must be u t i l i z e d  on rangelands c o n ta in in g  

le a fy  spurge to  re g u la te  i t s  sp read  and r e tu rn  in f e s te d  a re a s  to  

t h e i r  o r ig in a l  n a tiv e  p la n t  com position . T h ere fo re , e f f o r t s  have 

been made to  f in d  h e rb ic id a l  and b io lo g ic a l  means of c o n tro l l in g



4

■v

th e  r a p id  s p re a d  o f  l e a f y  sp u rg e . S e v e ra l  h e r b i c id e s  can

e f f e c t iv e ly  c o n tro l topgrow th  o f le a fy  spurge i f  a p p lie d  every  I

to  3 y e a r s  (Bowes and M olberg  1975; A lle y  1979; A lle y  e t  a l .

1983). H ow ever, th e r e  a re  no h e r b i c id e s  a v a i l a b l e  w hich  can  ■>

e f f e c t i v e l y  e r a d i c a t e  l e a f y  s p u rg e  (A lley  1979). I n i t i a l

re se a rc h  fo r  chem ical c o n tro l in v o lv ed  in o rg a n ic  h e rb ic id e s  w hich j

w ere  e f f e c t i v e  o n ly  when h ig h  r a t e s  w hich  s t e r i l i z e d  th e  s o i l  /

were used (M essersm ith 1983a). These e a r ly  f a i l u r e s  e s ta b l is h e d  j
th e  p r i n c i p l e  t h a t  l e a f y  sp u rg e  had  a deep  r o o t  sy s tem  w hich  (

-* I
could  su rv iv e  w ith o u t topgrow th  fo r  th re e  to  f iv e  y e a rs  or more. ;

I
M odern h e r b i c id e s ,  such  a s  2 ,4 -D , d icam ba , g ly p h o s a te ,  and  J 
p ic lo ram , a re  more e f f e c t iv e  than  o r ig in a l  in o rg a n ic  h e rb ic id e s  j

i
. . .  «

b u t b re a k  down b e fo re  th e  deep  l e a f y  sp u rg e  r o o t s  d ie  (Lym and I

M essersm ith  1983). Consequently, rep ea ted  annual a p p lic a t io n  of i
‘ j

h e r b i c id e s  i s  n e c e s s a ry  to  d e p le te  deep  ro o t  fo o d  r e s e r v e s  and |  

i n h ib i t  ro o t re g e n e ra tio n  (M essersm ith  1983b).

Chemical c o n tro l of leafy , spurge m ight a ls o  be h indered  by. 

v a r i a b l e  r e s p o n s e s  o f d i f f e r e n t  E u p h o rb ia  s p e c i e s  and t h e i r  

v a r i e t i e s  to  chem ical tre a tm e n ts . As many as 12 d i f f e r e n t  ta x a  

have been a s s o c ia te d  w ith  le a fy  spurge (Noble e t  a l .  1979). T his 

b ro ad  p l a n t - e c o l o g i c a l  d i v e r s i t y  h e lp s  to  e x p la in ,  in  p a r t ,  

d i s c r e p a n c ie s  in  th e  l i t e r a t u r e  r e g a rd in g  th e  e f f e c t i v e n e s s  o f  

c e r ta in  c o n tro l m easures (Noble e t  a l .  1979). R esearch i s  be ing  

conducted to  taxonom ica lly  d is t in g u is h  sp e c ie s  and v a r i e t i e s  of 

th e  genus Euphorbia and de term ine  why v a r i e t i e s  o f le a fy  spurge
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a p p e a r to  re sp o n d  d i f f e r e n t l y  to  th e  same c o n t r o l  m easu re s  

(N ow ierski 1984).

Because most chem icals m ust be a p p lie d  every  y e a r to  keep an 

in f e s ta t io n  under c o n tro l ,  i t  has become econom ically  in f e a s ib le  

f o r  th e  a v e ra g e  ra n c h e r  to  f in a n c e  a l e a f y  sp u rg e  c o n t r o l  

p ro g ram . P r i v a t e  la n d o w n e rs  in  M ontana a re  e s t im a te d  to  be 

spending more than  2.5 m il l io n  d o l la r s  an n u a lly  to  c o n tro l le a fy  

sp u rg e , and a num ber o f r a n c h e r s  have weed c o n t r o l  e x p e n se s  

am ounting to  more than  t h e i r  lan d  paym ents each y e a r  (R e illy  and 

Kaufman 1979).

B io lo g ic a l C ontro l

B io lo g ic a l  c o n t r o l  o f w eeds in v o lv e s  u se  o f  a l i v i n g -  

o rg an ism  to  re d u c e  th e  d e n s i ty  o f th e  t a r g e t  weed below  th e  

economic th re s h o ld  (H arris  1979). Leafy spurge appears  to  be an 

e x c e l l e n t  t a r g e t  f o r  b io c o n t r o l  b e ca u se  o f th e  l a r g e  number o f 

i n s e c t  s p e c ie s  w hich  a t t a c k  E u p h o rb ia  in  E urope (H a r r is  1979 ). 'ii 

In  a d d it io n , some p la n t  pathogens a re  being s tu d ie d  to  de te rm ine  

t h e i r  p o t e n t i a l  a s b i o lo g i c a l  c o n t r o l  a g e n ts  f o r  l e a f y  sp u rg e  

(B ruckart 1983; C arlson  and L i t t l e f i e l d  1983).

However, t h e r e  a r e  p ro b le m s a s s o c i a t e d  w i th  th e  use o f  

b io ag en ts  to  c o n tro l le a fy  spurge. H o s t.s p e c i f i c i t y ,  su rv iv a l ofx 

th e  b io a g e n t  in  d i f f e r e n t  e n v iro n m e n ts , t im e  r e s t r i c t i o n s ,  and  i 

economic f e a s i b i l i t y  a re  some l im i ta t io n s  re q u ir in g  c o n s id e ra tio n  tj 

(H a r r is  1979). The name " le a fy  sp u rg e "  en co m p asses  a d i v e r s i t y  

of taxonom ic and b io lo g ic a l  p la n t  ty p es . This range of b io ty p es
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and p h e n o ty p e s  can  cau se  u n e x p e c te d  p ro b le m s - in  d e v e lo p in g  a 

h o s t - s p e c i f ic  b io lo g ic a l  c o n tro l o rgan ism . O rgan ism s e f f e c t i v e  

on one ty p e  o f sp u rg e  o f t e n  w i l l  n o t  a t t a c k  " o th e r"  s p u rg e s . 

Changes in  c l im a te  o r s p e c ie s  may h in d e r  t r a n s l o c a t i o n  o f an 

organism  to  ano ther environm ent (H arris  1979; Noble e t  a l .  1979). 

Some m oths have been  shown to  d e f o l i a t e  l e a f y  sp u rg e  b u t n o t  

e n o u g h  dam age h a s  b e e n  i n c u r r e d  t o  r e d u c e  t h e  p l a n t ' s  

r e g e n e r a t iv e  a b i l i t y  (H a r r is  1979). In  a d d i t i o n ,  h ig h  r a t e s  o f 

b io a g e n t  m o r t a l i t y  have re d u c e d  some p o p u la t io n s  to  th e  p o in t  

w here c o n t r o l  i s  n o n e x is te n t  (H a r r is  1979). A new r o o t  b o r in g  

b e e t l e  h a s  had  much s u c c e s s  re d u c in g  sp u rg e  i n f e s t a t i o n s  i n  

Europe (H arris  1979), but no re s e a rc h  has y e t  been conducted w ith  

t h i s  b e e t l e  in  th e  U n ite d  S t a t e s .  Time and money l i m i t a t i o n s  

m ust a lso  be co n sid ered  when exam ining the  use of a b ioagen t to  

c o n t r o l  l e a f y  sp u rg e . A cco rd in g  to  H a rr is  (1979) app rox im ate ly  

20 y e a rs  and 2 m il l io n  d o l la r s  would be re q u ire d  to  i n i t i a t e  and 

f u l ly  develop an e f f e c t iv e  b io lo g ic a l  c o n tro l program .

Sheep and Leafy Spurge

T here  a r e  r e p o r t s  t h a t  M ontana r a n c h e r s  have  been u s in g  

sh eep  to  c o n t r o l  l e a f y  sp u rg e  f o r  m ore th a n  30 y e a r s  ( S t r a t t o n  

1982), bu t l i t t l e  re se a rc h  has been documented. Muenscher (1930) 

s u g g e s te d  t h a t  l a r g e  a r e a s  o r  f i e l d s  c o n ta in in g  l e a f y  sp u rg e  

s h o u ld  be se ed e d  to  g r a s s  and fo l lo w e d  by c o n tin u o u s  c lo s e  

p a s tu r in g  w ith  sheep fo r  a t  l e a s t  3 y e a rs . Helgeson and Thompson 

(1939) g ra z e d  sh e ep  f o r  2 y e a r s  on unmowed and mowed p a s tu r e s
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i n f e s t e d  w i th  l e a f y  sp u rg e  and fo u n d  a r e d u c t io n  o f  68 p e r c e n t  

(unmowed) and 31 p e r c e n t  (mowed) i n  th e  num ber o f  l e a f y  sp u rg e  

s t a l k s .  In  a d d i t i o n ,  th e  t o t a l  b a s a l  a re a  o f  th e  a s s o c i a t e d  

b lu eg ra ss  in c re a se d  179 and 212 p e rc e n t in  th e  mowed and unmowed 

p a s tu re s , r e s p e c tiv e ly . Johnston  and Peake (1960) used sheep to  

graze a mixed c re s te d  w heatg rass (Agropyron c r is ta tu m  L.) -  le a fy  

sp u rg e  p a s tu r e .  A f te r  5 y e a r s  o f  summer g ra z in g  th e  b a s a l  a re a

of le a fy  spurge decreased  98 p e rc e n t w h ile  th e  b a sa l a re a  of th e  

c re s te d  w heatg rass in c re a se d  20 p e rc e n t. Bowes and Thomas (1978) 

found th a t  even though p ic ld ram  prov ided  c o n tro l o f le a fy  spurge 

f o r  a m inim um  o f  3 y e a r s ,  c o n t in u o u s  s h e e p  g r a z i n g  g a v e  

s a t i s f a c t o r y  lo n g - te rm  c o n t r o l  o f  l e a f y  sp u rg e . V e g e ta t iv e

p o r t io n s  and num ber o f v i a b l e  s e e d s  i n  th e  s o i l  w ere  g r e a t l y
/

reduced.

Although v a rio u s  re p o r ts  have s ta te d  t h a t  sheep can be used 

to  c o n tro l le a fy  spurge , th e re  i s  d isag reem en t in  th e  l i t e r a t u r e  

c o n c e rn in g  th e  r o l e  o f l e a f y  sp u rg e  a s  a fo ra g e  and i t s  e f f e c t s  

on sh eep . C o n s id e r a t io n  m ust be g iv e n  to  l e a f y  s p u rg e 's  l i f e  

form , p ro d u c tio n  c a p a b i l i t i e s ,  and n u t r i t i v e  v a lu e .

Leafy spurge i s  a p e re n n ia l fo rb  which e s ta b l is h e s  e a r ly  and 

re sp o n d s  r e a d i l y  to  a v a i l a b l e  m o is tu r e .  New s h o o ts  have been  

fo u n d  a s  t a l l  a s  15 c e n t im e te r s  by m id A p r i l ,  and  p l a n t s  a r e  i n  

f u l l  bloom  by th e  f i r s t  o f Ju n e  (Bakke 1936). When th e  s o i l  i s  

m o is t  th e  l e a v e s  become l a r g e r  and m ore a b u n d a n t, b u t d u r in g  

w a te r  s t r e s s  ( i .e .  -  l a t e  summer) le a fy  spurge becomes dorm ant. 

New f a l l  reg row th  i s  s t im u la te d  by c o o le r  w eather and r a i n f a l l  in
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A u g u s t o r  e a r l y  S e p te m b e r  (Lym and  M e s s e r s m i th  1 9 8 3 ) . 

C o n se q u e n tly , l e a f y  sp u rg e  m ax im izes  i t s  use  o f a v a i l a b l e  

m o is tu re  by producing  la rg e  amounts o f green su c c u le n t v e g e ta tio n  

th roughout th e  growing season.

The b o ta n ic a l  and n u t r i t i v e  c o m p o s it io n  o f  sh eep  d i e t s  

d u r in g  th e  summer m ust a ls o  be e v a lu a te d  when c o n s id e r in g  

u t i l i z a t i o n  of le a fy  spurge as a fo rag e  re so u rce . Forage in ta k e  

v a lu e s  of sheep g raz in g  summer range a lso  need to  be ev a lu a ted  to  

e s tim a te  r e l a t i v e  amounts o f fo rag e  removed. Cook e t  a l .  (1967) 

and Cook and H a rris  (1968) found th a t  sheep g raz in g  m ountainous 

summer ran g e  r e a d i l y  a t e  g r a s s e s  b u t g e n e r a l ly  consum ed m ore 

f o rb s  and b row se. E a r ly  i n  th e  se a so n  b o th  g r a s s e s  and f o rb s  

were found to  be h ig h ly  p a la ta b le  to  sheep. As g ra s se s  d ecreased  

in  p a l a t a b i l i t y  d u r in g  l a t e  sum m er, f o r b  u t i l i z a t i o n  re m a in e d  

f a i r l y  h ig h  and was acco m p an ied  by an i n c r e a s e ,  in  b row se  

c o n su m p tio n . Buchanon e t  a l .  (1972) found  t h a t  sh eep  g r a z in g  

h ig h  m o u n ta in  ran g e  in  s o u th w e s te rn  M ontana d u r in g  2 sum m ers 

averaged 24 p e rc en t g ra ss  and 76 p e rc e n t fo rb s  in  th e i r  d ie t .  An 

e a r l i e r  s tu d y  by Cook e t  a l .  (1956) n o te d  t h a t  d u r in g  e a r l y  

summer s te m s c o m p rise d  60 p e r c e n t  o f th e  a v a i l a b l e  fo ra g e  b u t  

o n ly  34 p e r c e n t  o f d i e t .  L eaves c o m p rise d  40 p e rc e n t  o f  th e  

a v a i l a b l e  f o r a g e  b u t  66 p e r c e n t  o f  th e  d i e t .  T h is  s tu d y  

s u b s t a n t i a t e s  f in d in g s  o f  Van Dyne e t  a l .  (1980) t h a t  a m a jo r  

com ponent o f a n im a l p r e f e r e n c e  i s  th e  p re s e n c e  o f g re e n  l e a f  

m a te r ia l .



Van Dyne e t  a l .  (1980) a l s o  sum m arized  d a ta  c o l l e c t e d  by 

Cook e t  a l .  d u r in g  th e  summer o f  1956 w hich  e s t im a te d  f o r a g e  

in ta k e  o f sheep g raz in g  seeded p a s tu re s  in  th e  f o o t h i l l s  o f Utah. 

R e s u l ts  o f t h i s  s e r i e s  o f g ra z in g ' s t u d i e s  show ed t h a t  w e th e r s ,  

a v e ra g in g  59 k i lo g ra m s , consum ed 2.4 ±  0.77 p e r c e n t  t h e i r  body 

w e ig h t in  f o r a g e  on a d ry  . m a t te r  b a s i s .  T h is  f o r a g e  in ta k e  

in fo rm a tio n  could  p rov ide  a b a s is  fo r  e s t im a tin g  fo rag e  in ta k e  of

sheep g raz in g  s im ila r  sp e c ie s  d u rin g  a s im ila r  g raz in g  season.

T here  i s  good e v id e n c e  t h a t  sh e ep  w i l l  e a t  l e a f y  sp u rg e . 

C h ris ten sen  e t  a l .  (1939) no ted  th a t  most lam bs fe d  le a fy  spurge 

s i l a g e  d id  n o t  consum e much th e  f i r s t  day , b u t  a f t e r  a few day s 

a l l  b u t tw o w ere  e a t in g  enough to  c o n tin u e  th e  t e s t  w i th o u t  

ap p aren t i l l  e f f e c ts .  Helgeson and Thompson (1939) re p o rte d  t h a t  

sh e ep  a t e  b lo sso m s and se e d s  f i r s t  and l a t e r  a t e  le a v e s  and  

stem s. They a ls o  np ted  th a t  sheep would a l t e r n a t iv e ly  g raze le a fy  

sp u rg e  and g r a s s ,  e a t in g  sp u rg e  r a t h e r  " g r e e d i ly "  a t  t im e s  and 

t h e n  s h i f t i n g  t o  g r a s s .  Wood (1945) o b s e r v e d  t h a t  s h e e p  

e x h ib i t e d  a d e c id e d  p r e f e r e n c e  f o r  l e a f y  s p u rg e , even o v e r 

c re s te d  w heatg rass to  which they  had equal access . Johnston and 

Peake (1960) n o te d  t h a t  sh e ep  p r e f e r r e d  y o u n g e r l e a f y  sp u rg e  

p l a n t s  and a v o id e d  m ore m a tu re  p l a n t s .  L an d g ra f e t  a l .  (1983) 

concluded th a t  a f t e r  a 2 to  3 week ad ju stm en t p e rio d  sheep would 

s e le c t iv e ly  consume up to  40 to  50 p e rc e n t o f t h e i r  d i e t  a s le a f y  

sp u rg e . P re v io u s  e x p o su re  to  l e a f y  sp u rg e  d id  n o t  i n f lu e n c e  

s e le c t io n  of th e  p la n t  du ring  a d i f f e r e n t  g raz in g  t r i a l  (Landgraf

e t  a l .  1983)
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-tU.

A lth o u g h  th e r e  i s  e v id e n c e  sh e ep  w i l l  s e l e c t i v e l y  consum e 

le a fy  spurge , th e re  i s  d isag reem en t in  th e  l i t e r a t u r e  concerning  

t h e  e f f e c t s  o f  l e a f y  s p u rg e  on s h e e p .  M u e n sc h e r (1 9 3 0 ) , 

C h r is te n s e n  e t  a l .  (1938), Wood (1945), and L an d g ra f  e t  a l .  

(1983) a l l  found th a t  sheep e x h ib ite d  no d e le te r io u s  e f f e c t s  from 

consuming le a fy  spurge. Bakke (1936) s t a t e d  t h a t  n e i t h e r  sh eep  

nor c a t t l e  would e a t  le a fy  spurge because o f i t s  a c r id  la te x ,  bu t 

th a t  sheep would e a t  le a fy  spurge i f  s ta rv e d  on to  i t .  However, 

no docum entation was c i t e d  to  v a l id a te  t h i s  s ta te m e n t. Helgeson 

and Thompson (1939) found  t h a t  sh e e p  e x p e r ie n c e d  no h a rm fu l 

e f f e c t s  from  e a t in g  l e a f y  sp u rg e  w ith  th e  e x c e p t io n  o f a few  

lam bs which scoured . However, no documented exam ination  of th e  

s c o u r e d  la m b s  w as c i t e d  t o  a t t r i b u t e  t h i s  c o n d i t i o n  t o  

consum ption o f le a fy  spurge.

A l t e r n a t i v e l y ,  Jo h n s to n  and Peake (1960) a t t r ib u t e d  d ea th s  

o f an unknown num ber o f sh eep  to  co n su m p tio n  o f  l a r g e  m a tu re  

l e a f y  sp u rg e  p l a n t s .  P o s t-m o rte m  e x a m in a tio n s  i n d ic a t e d  t h a t  

le a fy  spurge was re sp o n s ib le  fo r  th e  po ison ing  lo s s e s ,  but th e se  

exam inations were undocumented and d id  n o t e x p la in  th e  means by 

w hich  l e a f y  sp u rg e  c o n t r ib u te d  to  th e  d e a th s .  • H ow ever, when 

sh eep  w ere  p u t in  th e  p a s tu r e  a t  an  e a r l i e r  d a te  and a llo w e d  to  

graze imm ature p la n ts  no lo s s e s  were rep o rte d . B a r tik  and P isk ac  

(1981) s t a te d  t h a t  Euphorbia e su la  L. and c lo s e ly  r e la te d  sp e c ie s  

p o ssess  a poisonous w h ite  la te x  which a f f e c t s  a lm o st a l l  an im al 

sp e c ie s , bu t f a i l e d  to  s u b s ta n t ia te  th e se  f in d in g s  a s  p e r ta in in g  

to  sh eep .
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A lth o u g h  th e r e  a r e  o b s e r v a t io n s  t h a t  sh e e p  can c o n t r o l  

in f e s ta t io n s  o f le a fy  spurge by g raz in g  th e  topgrow th , th e re  i s  

concern t h a t  sheep may sp read  t h i s  weed to  p re v io u s ly  u n in fe s te d  

a re a s  by p a s s in g  v ia b le  s e e d s . R ippey e t  a l .  (1983) found  t h a t  

seed  v i a b i l i t y  was reduced from  25 to  14 p e rc e n t when seeds w ere 

exposed to  a 48-hour in c u b a tio n  in  sheep rumen f lu id .  Complete 

lo s s  o f v i a b i l i t y  o ccu rred  when seeds were exposed to  an in  v i t r o  

rumen and sm all i n te s t i n e  tre a tm e n t. Seeds reco v ered  from sheep 

m anure show ed g e rm in a t io n  r a t e s  r a n g in g  from  7 to  3.0 p e r c e n t .  

Even though  g e rm in a t io n  s u c c e s s  was s i g n i f i c a n t l y  lo w e re d  in  

se e d s  d ig e s te d  by sh e e p , o n ly  a s m a ll  am ount o£ v i a b l e  se e d s  i s  

s u f f i c i e n t  to  s p re a d  l e a f y  sp u rg e . S u g g e s t io n s  to  c o n t r o l  

d e p o s i t io n  o f v i a b l e  se e d s  to  u n in f e s te d  a r e a s  in c lu d e  h e a v i ly  

g raz ing  le a fy  spurge befo re  seed s e t  to  p rev en t seed  developm ent, 

o r  i s o l a t i n g  sh e ep  in  a h o ld in g  a r e a  f o r  7 d a y s  to  a llo w  f o r  

v o id in g  o f  l e a f y  sp u rg e  se e d  w h ich  may have r e t a in e d  i t s  

v i a b i l i t y  (Rippey e t  a l .  1983).

C onsiderab le  d isag reem en t s t i l l  e x is t s  w ith in  th e  l i t e r a t u r e  

reg a rd in g  th e  ro le  o f le a fy  spurge as a fo rag e  and i t s  e f f e c t s  on 

sh eep . I f  sh eep  a r e  u sed  to  c o n t r o l  l e a f y  s p u rg e , i t s  f o r a g e  

v a lu e  must be examined to  d e te rm in e  w hether sheep w i l l  b e n e f i t  

from i t s  use as a fo rage .
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METHODS AND PROCEDURES 

D e sc rip tio n  o f th e  Study S ite

The re se a rc h  s i t e  was lo c a te d  near th e  w este rn  s lo p e s  o f th e  

Tobacco R oot M oun ta ins in  s o u th w e s te rn  .M ontana on th e  Ray 

G i l le s p ie  ranch 9.7 k ilo m e te rs  sou th  of W h ite h a ll, Montana. The 

r e s e a r c h  s i t e  was l o c a te d  in  J e f f e r s o n  C ounty (S e c t io n  6 , T1S, 

R4W). on th e  J e f f e r s o n  R iv e r  f l o o d p la in .  The s tu d y  a re a  was a 

s h a l l o w - t o - g r a v e l  r a n g e  s i t e  i n  a 27 t o  36 c e n t i m e t e r  

p r e c i p i t a t i o n  zone (M ontana C l im a to lo g ic a l  Data -  1972 -  1982) 

and had been seeded to  t a l l  fe scu e  (F estuca  arundinacea) in  1974. 

Since t h a t  tim e  se v e ra l o th e r g ra s s  sp e c ie s  appeared  on th e  s i t e ,  

i n c lu d in g  v a r io u s  A gropyron  s p p . ,  K e n tu c k y  b l u e g r a s s  (P pa  

p r a te n s i s ) , and s c a t te r e d  p a tc h es  o f c h e a tg ra ss  (Byomus tec to ru m ) 

(Appendix -  Table 6). In  1976 le a fy  spurge (Euphorbia esu la) was 

a c c id e n t ly  in t ro d u c e d  and g r a d u a l ly  i n f e s t e d  t h e  a r e a  u n t i l  i t  

com prised 10 to  50 p e rc e n t of th e  p la n t  com position .

The re c ta n g u la r  ex p erim en ta l a re a  m easured 274 m eters by 549 

m e te rs  (15 h e c ta r e s )  and was d iv id e d  i n t o  p in e  1.66 h e c t a r e  

p a s t u r e s ,  each  m ea su rin g  61 m e te r s  by 274 m e te r s  (F ig u re  I ) .  

P a s tu r e s  w ere  d e s ig n a te d  on th e  b a s i s  o f t h e i r  l e a f y  s p u rg e  

c o m p o s i t i o n ,  w i th  t h r e e  p a s t u r e s  o f  each  t r e a tm e n t  b e in g  

d esig n a ted  by one of th e  fo llo w in g  le a fy  spurge in f e s ta t io n s :  I) 

c o n t r o l  -  no sp u rg e  (on ly  g r a s s e s  p r e s e n t )  a s  a r e s u l t  o f  

s p r a y in g  T ordon a t  0.56 ( tilo g ra m s  p e r  h e c t a r e ,  2) l i g h t  -  an  

o c u la r  e s t im a te  of 10 to  20 p e rc e n t com position  (canopy cover) o f



ControlControlControl

H-H4

■'■Each pasture = 1.66 ha 
•Gage loca tion

Figure I .  Diagram of the study s i t e  showing the  s ize  and arrangement of the d iffe ren t 
treatm ent pastures and loca tions of u ti l iz a tio n  cages.
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l e a f y  sp u rg e , and 3) heavy -  an o c u la r  e s t im a te  o f g r e a t e r  th a n  

20 p e rc en t com position  (canopy cover) o f le a fy  spurge. E le c t r ic  

fence se p a ra te d  th e  tre a tm e n t p a s tu re s .

Sheep A nalyses

Forty-^five ewes w ith  s in g le  lam bs were random ly s e le c te d  fo r  

each  r e s e a r c h  p e r io d  from  a r a n g e /h e r d e r  o p e r a t io n  a t  M ontana 

S ta te  U n iv e rs i ty 's  Red B lu ff  R esearch S ta tio n . Ewes were 2 to  6 

y e a r  o fd  F inn  c r o s s e s  w hich  had been  b re d  to  S u f fo lk  ram s and 

w eighed  an a v e ra g e  o f 60 k i lo g ra m s . Lambs a v e ra g e d  70 days o f 

age a t  th e  b e g in n in g  o f th e  s tu d y  and w eighed  an  a v e ra g e  o f  21 

k ilog ram s. F ive lam b/ew e p a i r s  w ere randomly ass ig n ed  to  each 

p a s tu re  du ring  the  second week o f June (each summer) and allow ed  

to  s e le c t iv e ly  g raze. Animals w ere a llow ed  f r e e  a cc ess  to  t r a c e  

m in e r a l i z e d  s a l t . 'a n d  w a t e r  w as p r o v id e d  i n  e a c h  p a s t u r e .  

Fourteen  days a f t e r  sheep' w ere p laced  in  p a s tu re s  both  lambs and 

ew es w ere  w e ig h ed . Sheep w ere  w eig h ed  once e v e ry  two w eeks 

d u r in g  th e  e ig h t-w e e k  summer d a ta  c o l le c t io n  p e r io d  to  m onitor 

and compare w eight g a in s of an im als u sing  the  d i f f e r e n t  tre a tm e n t 

p a s tu re s .

B re e d in g  and la m b in g  r e c o rd s  o f  ewes w h ich  g ra z e d  l e a f y  

s p u rg e - in fe s te d  p a s tu re s  du ring  th e  summers o f 1982 and 1983 were 

exam ined  to  d e te rm in e  w h e th e r  l e a f y  sp u rg e  c o n su m p tio n  c au se d  

a b n o rm a li t ie s  in  p ro d u c tio n  e f f ic ie n c y  of ewes. Rebreeding and 

la m b in g  s u c c e s s ,  num ber o f la m b s , s i z e  o f la m b s , and h e a l th  o f 

newborn lam bs were analyzed.
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Forage A nalyses

Ten 1.5 u t i l i z a t i o n  cages w ere randomly lo c a te d  in  each 

p a s tu r e  (F ig u re  I ) .  The p a i r e d  p l o t  te c h n iq u e  was used  to  

e s t im a te  th e  amount and type of fo rag e  removed (NRC 1962). Two I 

p l o t s  w ere  h a rv e s te d  a t  each  cage  l o c a t i o n  -  one i n s i d e  th e  

cage and one o u t s id e  th e  cage . L o c a tio n s  o f uncaged  p l o t s  w ere  

randomly determ ined . V eg e ta tio n  of each p lo t  was h a rv e s te d  and 

s e p a r a te d  i n to  i t s  l e a f y  sp u rg e  and g r a s s  c o n s t i t u e n t s .  O ther 

fo rb s  o ccu rred  in  only n e g lig ib le  amounts and were n o t in c lu d ed  

in  th e  h a rv e s t c o l le c t io n s .  Spurge and g rass  sam ples were bagged 

s e p a ra te ly  and a i r - d r i e d  w eigh ts were determ ined.

T h ree  p a s tu r e s  ( c o n t r o l ,  l i g h t  and heavy) w ere  h a rv e s te d

every week beg inn ing  J u ly  5, 1983. P a ired  p lo ts  w ere h a rv e s te d
/■

from  each  cage l o c a t i o n ,  and c a g e s  w ere  r e p la c e d  to  co v er 

h a rv e s te d  uncaged  p l o t s  to  m easu re  re g ro w th  o f g ra z e d  p l a n t s .  

B e g in n in g  J u ly  26 , 1983 a second  r o t a t i o n  o f h a r v e s t s  was begun 

w ith  th r e e  p a s t u r e s ,  one o f each  t r e a tm e n t 'c o n d i t i o n .  H a rv e s t 

d a ta  were used to  e s t im a te  amount and type  of fo rag e  removed by 

sheep, g ra z in g  t r e a tm e n t  p a s tu r e s .  R e p r e s e n ta t iv e  sam p le s  o f  

th e s e  h a r v e s t  d a ta  w ere  a n a ly z e d  to  d e te rm in e  fo ra g e  q u a l i t y .  

Forage q u a l i ty  was d e fin ed  on th e  b a s is  of v a lu e s  o b ta in ed  from  

prox im ate  an a ly se s  o f le a fy  spurge and g rass  h a rv e s ts . Samples 

fo r  an a ly se s  were c o lle c te d  du rin g  th re e  s ta g e s  of phono log ical 

d e v e lo p m e n t, in c lu d in g  i n i t i a l  s ta n d in g  crop , grazed  regrow th , 

and f i n a l  s ta n d in g  c ro p . P ro x im a te  a n a ly s e s  w ere  c o n d u c ted  

fo llo w in g  AOAC (1980) p ro ced u res  to  de te rm ine  crude p ro te in ,  ash .
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a c id  d e te r g e n t  f i b e r  (ADF), and l i g n i n  f r a c t i o n s  o f  th e  sp u rg e  

and g ra s s  sam ples on a p e rc e n t dry m a tte r  b a s is .

S t a t i s t i c a l  A nalyses

Data were analyzed  using  a random ized com plete  block design . 

One f a c t o r  a n a l y s i s  o f  v a r ia n c e  (ANOVA) was u sed  to  com pare 

average d a ily  g a in s  o f lambs and ewes and e s tim a te d  amounts and 

types o f fo rag e  removed by lam b/ewe p a ir s  g raz in g  th e  d i f f e r e n t  

- t r e a tm e n t  p a s tu r e s .  The s t a t i s t i c a l  m odel f o r  w e ig h t g a in s  

in c lu d e d  a g e , t im e , t r e a tm e n t ,  and  y e a r  a s  f i x e d  s o u rc e s  o f 

v a r i a t i o n .  The s t a t i s t i c a l  m odel f o r  fo ra g e  re m o v a ls  in c lu d e d  

a g e , t im e ,  and  t r e a tm e n t  a s  f i x e d  s o u rc e s  o f v a r i a t i o n .  Means 

w ere  s e p a r a te d  u s in g  a l e a s t  s i g n i f i c a n t  d if fe re n c e  (LSD) t e s t ,  

w ith  s i g n i f i c a n c e  b e in g  d e te rm in e d  a t  P.1.05 ( S te e l  and  T o r r ie  

1960).

Lambing perform ance of ex p erim en ta l ewes was a ls o  analyzed . 

Data from  1983 and 1984 lam bing seasons were analyzed  s e p a ra te ly . 

A G-t e s t  (Sokal and R ohlf .1981) w as•used to  t e s t  fo r  independence 

betw een th e  th re e  tre a tm e n ts  a g a in s t  s in g le  and m u lt ip le  b i r th s .  

S ig n i f ic a n c e  was d e te rm in e d  a t  P I .O5. Lamb b i r t h  w e ig h ts  w ere  

n o t analyzed  because th e  ex p erim en ta l design  was n o t adequate to  

allow  fo r  s t a t i s t i c a l  a n a ly s is  o f th e se  d a ta .
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RESULTS

The fo llo w in g  r e s u l t s  w i l l  p re s e n t  s t a t i s t i c a l  an a ly se s  o f 

sheep and fo rag e  d a ta  c o lle c te d  du ring  t h i s  re s e a rc h  p ro je c t .  . A 

s e p a ra te  d isc u ss io n  s e c tio n  fo llo w s . Sheep d a ta  in c lu d e  a n a ly se s  

o f  lam b and ewe ADG1 s . Forage  d a ta  in c lu d e  e s t i m a t e s  o f fo ra g e  

removal and d ie t  com position  of sheep, and p rox im ate  an a ly se s  o f 

l e a f y  sp u rg e  and g r a s s  sa m p le s . Ewe p ro d u c t io n  d a ta  p ro v id e  

a n a ly s e s  o f  lam b in g  p e rfo rm a n c e  o f ewes which grazed  d i f f e r e n t  

tre a tm e n t p a s tu re s .

Sheep W eight Data

A verage d a i ly  g a in s  (AtDCs) o f  lam bs and ew es g ra z in g  

d i f f e r e n t  tre a tm e n t p a s tu re s  during, th e  summers o f  1982 and 1983 

a r e  p r e s e n te d  in  !Table I .  Lambs g ra z in g  heavy  sp u rg e  p a s tu r e s  

during  th e  summer o f 1982. were found to  have s ig n i f ic a n t ly  h ig h er 

(P<L.05) ADG1 s du ring  th e  f i r s t  w eighing p e rio d  and fo r  th e  e n t i r e  

se a so n  th a n  lam bs g ra z in g  c o n t r o l  and  l i g h t  sp u rg e  p a s tu r e s .  

Lambs g ra z in g  l i g h t  and heavy sp u rg e  p a s tu r e s  d u r in g  th e s e  two 

p e r io d s  i n  1983 w ere  fo u n d .to  have s i g n i f i c a n t l y  h ig h e r  ADCs 

th an  c o n tro l tre a tm e n t lam bs. Ewe w eigh t d a ta  c o l le c te d  in  1982 

show ed a s i g n i f i c a n t  d i f f e r e n c e  b e tw een  ADCs o f ew es g ra z in g  

■ c o n t r o l  and l i g h t  sp u rg e  p a s tu r e s  d u r in g  th e  se co n d  w e ig h in g  

p e rio d , and ADG1 s of ewes g raz in g  l i g h t  and heavy spurge p a s tu re s  

f o r  th e  e n t i r e  se a so n  w ere  s i g n i f i c a n t l y  h ig h e r  th a n  ADCs o f  

c o n tro l tre a tm e n t ewes. A s i g n i f i c a n t  d i f f e r e n c e  w as o b se rv e d
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Table I .  A verage d a i ly  g a in s  (kg) o f  lam b s and ew es g ra z in g  
p a s tu r e s  w ith  d i f f e r e n t  p r o p o r t io n s  o f  l e a f y  sp u rg e  
du ring  th e  summers o f 1982 and 1983.

18

________  Weighing P eriod________  E n tire
Treatm ent 6 /2 4 -7 /8  7 /8 -7 /2 2  7 /2 2 -8 /5  Season

Lambs:
(1982) C ontrol

L igh t
Heavy

(1983) C ontrol
L igh t
Heavy

Ewes: 
(1982) C ontro l

L ig h t
Heavy

(1983) C ontro l
L igh t
Heavy

0.22a 0.12a
0 * 2 1 u 0.12a
0.29b 0.14a
0 .2ia 0.24a
0.30b 0.28a
0.35b 0.25a

-0.03a -0.22a
- 0 .1 2a -0.07b
-0.03a -0.17ab

—0 .05a ■ 0.03 a
-0.02a 0.05a- 0 .06a 0.13a

0 .19^ O .l?^
0 . 2 2 a 0 .1 8 a
0 . 2 6 a - 0 .23b

0 .1 9 a 0 . 2 1 a
0 . 2 1 a 0 .2 6 b
0 .2 3 a 0 . 2 8 °

0 .0 0 a - 0 . 0 8 a
0 . 0 7 a - 0 . 0 4 °
0 . 1 3 a - 0 . 0 2b

0 .0 5 b • CUOla
- 0 . 0 4 a 0 .0 0 a

0 .00ab 0 . 0 2 a

1-Means within the same column followed by d ifferent le tte r s  are 
sign ifican tly  d ifferent (P £ „ 0 5 ) .

d u r in g  th e  t h i r d  w e ig h in g  p e r io d  i n  1983 b e tw ee n  ADG's o f ew es 

g raz in g  c o n tro l and l i g h t  spurge p a s tu re s .

Forage Data

Means o f d a ta  c o l le c te d  du ring  th e  summer of 1983 and used 

to  e s t im a te  th e  am ount and ty p e  o f  f o ra g e  re m o v e d . by sh eep  

g ra z in g  d i f f e r e n t  t r e a tm e n t  p a s t u r e s  a r e  l i s t e d  i n  T ab le  2 . A 

s h i f t  in  d i e t  c o m p o s it io n  was o b s e rv e d  in  th e  . ,d ie ts  o f sh e ep  

g raz in g  le a fy -sp u rg e  in f e s te d  p a s tu re s . Sheep g raz in g  l i g h t  and 

heavy sp u rg e  p a s tu r e s  consum ed m ore l e a f y  sp u rg e  th a n  g r a s s  

" e a r ly "  (June 28 th ro u g h  J u ly  19) in  th e  d a ta  c o l l e c t i o n  p e r io d  

an d  m ore  g r a s s  t h a n  l e a f y  s p u r g e  " l a t e "  ( J u l y  20 th r o u g h
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'x .

Table 2 . E s t im a te d  am ounts o f  fo ra g e  removed^- by sh e ep  g ra z in g  
p a s t u r e s  w ith  d i f f e r e n t  p r o p o r t io n s  o f  l e a f y  sp u rg e  
du ring  th e  summer of 1983.

Treatm ent P a s tu re
E arlv L ate E n tire Season

G rass Souroe G rass Spuroe Grass Souroe

C ontrol I 11.2 O 16.8 0 14.0 0
2 17.9 O 19.4 0 18.7 0
3 33.2 O 41.6 0 37.4 0

L ight I 15.7 11.7 21.5 6 .6 18.6 9.1
2 7.6 18.2 11.9 11.4 9.7 14.8
3 6.2 4.3 11.7 3.1 8.9 3 .7

Heavy I 9 .2 17.9 9 .3 13.0 9 .2 15.4
2 0 16.3 7 .6 9.4 3 .8 12.9
3 2 .8 0.5 15.4 7 .4 9 .1 4 .0

-*-Mean v a lu e s  o f 10 p a ire d  p lo ts  fo r  each p a s tu re  a re  exp ressed  in  
kg (DM)/p a s tu r e /day  of a i r - d r i e d  fo ra g e .

August 9) in  th e  d a ta  c o l le c t io n  p e rio d . D ie ts  of sheep g raz ing  

l i g h t  and heavy spurge p a s tu re s  e a r ly  in  th e  season  co n ta in ed  52 

a n d .61 p e r c e n t  l e a f y  sp u rg e , r e s p e c t i v e l y .  D ie ts  o f sh eep  

g ra z in g  l i g h t  and heavy  sp u rg e  p a s t u r e s  l a t e  i n  th e  se a so n  

c o n ta in e d  o n ly  31 and 49 p e r c e n t  l e a f y  sp u rg e , r e s p e c t iv e ly .  

These d ec rea se s  in  le a fy  spurge consum ption were accompanied by 

p ro p o r tio n a l in c re a s e s  in  g rass  consum ption.

E s tim a te s  of fo rage  in ta k e  w ere a ls o  exp ressed  a s  a p e rc en t 

of t o t a l  l iv e  body w eigh t per tre a tm e n t. These v a lu e s  a re  l i s t e d  

i n  T a b le  3 . Sheep g ra z in g  c o n t r o l  p a s t u r e s  consum ed th e  m ost 

t o t a l  f o r a g e  a s  a p e r c e n t  o f  l i v e  w e ig h t  f o r  th e  e n t i r e  se a so n  

w h i le  sh eep  g ra z in g  heavy  sp u rg e  p a s t u r e s  consum ed th e  l e a s t  

amount of t o t a l  fo rag e  as a p e rc en t o f l i v e  w eight.

R e p r e s e n ta t iv e  sa m p le s  o f  l e a f y  sp u rg e  and g r a s s  h a r v e s t s  

were examined to  de te rm ine  th e i r  fo ra g e  q u a l i ty  du ring  th e  summer
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Table 3 . Forage-^- consum ed a s  a p e r c e n t  o f  l i v e  w e ig h t o f  sh eep  
g ra z in g  p a s tu r e s  w ith  d i f f e r e n t  p r o p o r t io n s  o f  l e a f y  
spu rge .

E arly  _____ L ate „ E n tire  Season
Treatm ent____________G rass Spurge G rass Spurge G rass Spurge

----------------------------------------------------------------------------------- % --------------------------------------------------------------------------------------- -----

C ontro l 5 .0 0 6.0 0 5 .4 0
L ig h t 2 .5 2 .8 3 .4 1 .6 2 .9 2 .2
Heavy 1.0 2 .7 2 .2 2 .1 1 .6 2 .4

1A ir-d ry  b a s is .

g raz in g  season. R e su lts  o f p rox im ate  an a ly se s  a re  p re se n te d  in

T ab le  4. T hroughou t th e  g ro w in g  se a s o n  l e a f y  sp u rg e  c o n ta in e d
\

m ore c ru d e  p r o t e i n  and l i g n i n  b u t l e s s  a sh  and a c id  d e te r g e n t  

f ib e r  (ADF) than  g rass ; Grazed reg row th  sam ples o f bo th  sp e c ie s  

were h ig h e r in  crude p ro te in  and ash  and low er in  ADF and l ig n in  

th a n  t h e i r  c o r re s p o n d in g  i n i t i a l  and  s ta n d in g  c ro p s ,  b u t th e  

m agnitude of th e se  d if fe re n c e s  was la r g e r  and more v a r ia b le  fo r  

le a fy  spurge than  i t  was fo r  g ra ss .

Ewe Perform ance

B reeding and lam bing reco rd s  w ere m onitored  fo r  ewes having 

grazed d i f f e r e n t  tre a tm e n t p a s tu r e s  d u r in g  th e  sum m ers o f  1982 

and 1983. Red B lu f f  Ranch R e se a rc h  S t a t i o n  la m b in g  r e c o rd s  

sh o w ed  t h a t  no ew es e x p e r i e n c e d  r e b r e e d i n g  o r  la m b in g  

d i f f i c u l t i e s  th e  season im m edia te ly  fo llo w in g  summer use of le a fy  

s p u r g e - in f e s t e d  p a s tu r e s .  Lam bing p e rfo rm a n c e  o f ew es w h ich  

g ra z e d  d i f f e r e n t  t r e a tm e n t  p a s t u r e s  during  th e  summers of 1982 

and 1983 i s  p re se n te d  in  Table 5. No s ig n i f ic a n t  d if fe re n c e  was
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Table 4 . P roxim ate a n a ly se s  of le a fy  spurge-1- and g ra s s 2 h a rv e s t 
sam ples c o lle c te d  a t  th re e  s ta g e s  of th e  d a ta  c o l le c t io n  
p e rio d  du ring  th e  summer of 1983.

-  -  -  Dry M atter B asis  -  -  -  
Crude

Foraae Growth S taae DM P ro te in Ash A D F L ian in

Leafy spurge:
I n i t i a l  S tanding

- -% -

Crop 93.6 12.2 7.3 38.0 8.8
Grazed Regrowth 
F in a l S tanding

93.6 20.6 9 .8 23.2 4 .8

Crop 92.8 8.4 6 .8 42.3 9.6

G rass:
I n i t i a l  S tanding

Crop 94.8 7.3 11.6 41.8 4.6
x Grazed Regrowth 

F in a l S tanding
94.3 11.9 13.6 36.4 3 .0

Crop 94.1 7 .0 12.8 40.8 4 .0

-I-Mean v a lu e s  o f samples from l i g h t  and heavy spurge p a s tu re s .  . 
2Mean v a lu e s  o f sa m p le s  from  c o n t r o l ,  l i g h t ,  and  heavy  sp u rg e  

p a s tu re s .

Table 5 . S u b seq u e n t la m b in g  p e rfo rm a n c e  of ew es w h ich  ' g ra z e d  
tre a tm e n t p a s tu re s  during  th e  summers o f 1982 and 1983.

Year Treatm ent
Number 

o f Ewes *
Lambs
/Ewe

19821 C ontrol 8
3

1 .9 a
L ight 9 I - 5?
Heavy 11 1 .4 a

19832 C ontrol 13 1 .5 a
L igh t 11 1 .4 a
Heavy 11 1 .7 a

!R e co rd s w ere  found  f o r o n ly  28 ew es b ecau se o f c u l l i n g  and
p re d a tio n  lo s s e s .

2R ecords w ere  found  f o r  o n ly  35 ew es b e ca u se  o f c u l l i n g  and 
p re d a tio n  lo s s e s .

3Means w ith in  th e  same column fo llo w ed  by d i f f e r e n t  l e t t e r s  a re  
s ig n i f ic a n t ly  d i f f e r e n t  (P i..05 ).
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observed among mean l i t t e r  s iz e s  o f ewes which grazed  d i f f e r e n t  

tre a tm e n t p a s tu re s . A ll lam bs were born h e a lth y  and experienced  

no changes in  t h e i r  g en era l h e a l th  which could be a t t r ib u t e d  to  

l e a f y  sp u rg e  co n su m p tio n  by t h e i r  m o th e rs  (Jo rd a n  1984). Mean 

b i r th  w eig h ts  o f lambs born to  1982 experim en ta l ewes ranged from 

4.4 to  4.9 k i lo g ra m s . Mean b i r t h  w e ig h ts  o f  lam bs b o rn  to  1983 

experim en ta l ewes ranged from 3.9 to  4.3 k ilog ram s. S ig n if ic an c e  

among b i r th  w eig h ts  o f lam bs born to  ewes which grazed  d i f f e r e n t  

tre a tm e n t p a s tu re s  was n o t s t a t i s t i c a l l y  determ ined . Confounding 

f a c t o r s  su ch  a s  b re e d , s e x , age of ew e, and l i t t e r  s i z e  w ould 

need  to  have been  c o n s id e re d  b u t w ere  n o t  a c c o u n te d  f o r  in  th e  

experim en ta l d e s ig n .
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DISCUSSION

T his d isc u ss io n  s e c t io n  w i l l  examine d a ta  a n a ly se s  p resen ted  

in  th e  r e s u l t s  and a tte m p t to  e x p la in  t h e i r  s ig n if ic a n c e . Data 

w i l l  be d is c u s s e d  in  th e  same o rd e r  th e y  w ere p r e s e n te d  in  th e  

r e s u l t s  s e c t io n .

Season-long ADG1 s of ex p erim en ta l lambs ranged from  0.17 to  

0.23 kg i n  1982 and from  0.21 to  0.28 kg in  1983 (T ab le  I ) .  A 

ty p ic a l  range lamb born w eighing 4.5 kg and weaned 120 days l a t e r  

w e ig h in g  3 6 .3  kg w o u ld  h a v e  a s e a s o n - lo n g  ADG o f  0 .26  kg 

(H aresign 1983). Based on th e se  s i m i l a r i t i e s  ADG's o f experim ent 

lam bs were co n sid ered  com parable to  an ADG of a lam b in  a s im ila r  

ra n g e la n d  s i tu a t io n .

S i g n i f i c a n t  d i f f e r e n c e s  w ere  o b se rv ed  betw een season-long  

ADG's. of e x p erim en ta l lam bs. In  1982 season -long  ADG's o f heavy 

spurge tre a tm e n t lam bs w ere 0.05 and 0.06 kg h ig h e r th an  season- 

lo n g  ADG's o f  l i g h t  s p u r g e  an d  c o n t r o l  t r e a t m e n t  la m b s ,  

r e s p e c t iv e ly  (T ab le  I ) .  In  1983 s e a s o n - lo n g  ADG's o f  l i g h t  and 

heavy sp u rg e  t r e a tm e n t  lam bs w ere  0.05 and OTO7 kg h ig h e r ,  

re s p e c t iv e ly , th an  season -long  ADG's o f c o n tro l t re a tm e n t lambs 

(T ab le  I ) .  B ecause  h e a v ie r  lam b s p ro v id e  h ig h e r  f i n a n c i a l  

r e t u r n s ,  i t  i s  im p o r ta n t  to  exam ine  w hat f a c t o r s  p o s s ib ly  

c o n tr ib u te d  to  d if fe re n c e s  between ADG's of ex p erim en ta l lam bs.

At 2 to  4 weeks of age a lamb consumes 4 to  6 p e rc e n t of i t s  

body w e ig h t a s  f o r a g e  (C hurch 1980). A t 8 w eeks o f age  a la m b 's  

s to m ach  i s  p h y s i o l o g ic a l l y  d e v e lo p e d  and th e  sam e s i z e  a s  an
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a d u l t 's  (Church 1976). E xperim ental lam bs w ere app rox im ate ly  10 

w e e k s  o ld  w hen a s s i g n e d  t o  t r e a t m e n t  p a s t u r e s  an d  w e re  

p h y s i o l o g ic a l l y  m a tu re  enough to  s u b s i s t  s o l e l y  on h e rb a g e  

(A nsotegui 1984). Lambs were observed consuming some m ilk , but 

on th e  b a s i s  o f d i r e c t  o b s e r v a t io n s  i t  was c o n c lu d e d  t h a t  lam b 

d ie t s  were composed la r g e ly  of fo rag e . Milk consum ption had no 

e f f e c t  on ADG's a f t e r  th e  f i r s t  w eighing p e rio d .

Environm ental s t r e s s  can a f f e c t  ADG's. However, because a l l  

sh e ep  w ere  exposed  to  th e  same e n v iro n m e n ta l  c o n d i t io n s  i t  was 

c o n c lu d ed  t h a t  ch an g es  i n  th e  e n v iro n m e n t d id  n o t  d i r e c t l y  

c o n tr ib u te  to  d if fe re n c e s  among tre a tm e n t ADG's.

D iffe re n ce s  among ADG's of ex p erim en ta l lam bs were based on 

th e  q u a l i t y  and q u a n t i t y  o f fo ra g e  a v a i l a b l e  to  sh e e p  in  th e  

tre a tm e n t p a s tu re s . According to  NRC req u irem en ts  (1975) a 21 kg 

lam b needs app rox im ate ly  11.7 p e rc e n t crude p ro te in  in  i t s  d ie t  

to  g a in  0.26 kg p e r  day . E a r ly  (June  28 th ro u g h  J u l y  19) in  th e  

summer of 1983 le a fy  spurge co n ta in ed  12.2 p e rc en t crude p ro te in  

w h ile  g r a s s  c o n ta in e d  o n ly  7.3 p e r c e n t  (T ab le  4 ). L a te  in  th e  

summer a 32 kg lam b n eed s  o n ly  8.2 p e r c e n t  c ru d e  p r o t e i n  in  i t s  

d i e t  to  g a in  0.23 kg (NRC 1975). M atu re  lam bs can  m eet t h e i r  

n u t r i e n t  r e q u ir e m e n ts  by consum ing  l a r g e r  am oun ts o f  lo w er 

q u a l i ty  fo rag e . Leafy spurge fu rn ish e d  8.4 p e rc e n t crude p ro te in  

l a t e  (Ju ly  20 through August 9) in  th e  g raz in g  season  w h ile  g ra s s  

f u r n i s h e d  o n ly  7.0 p e r c e n t  (T ab le  4 ). L eafy  sp u rg e  p ro v id e d  a 

h ig h er q u a l i ty  fo rage  th an  g ra ss  th roughou t th e  growing season.
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E stim a te s  o f fo rag e  d isappearance  showed th a t  sheep in  heavy 

and l i g h t  p a s t u r e s  s e l e c t i v e l y  consum ed p a r t  o f t h e i r  d i e t  a s  

le a fy  spurge (Table 2). Sheep g raz ing  c o n tro l p a s tu re s  consumed 

o n ly  g r a s s .  C o n se q u e n tly , h ig h e r  ADG1 s o f  lam bs g ra z in g  sp u rg e  

p a s tu r e s  w ere  a t t r i b u t e d  to  th e  a v a i l a b i l i t y  and s e l e c t i v e  

consum ption of a h ig h er q u a l i ty  d ie t .  D iffe re n ce s  were observed 

among s e a s o n - lo n g  ADG1 s o f  ew es i n  1982 (T ab le  I ) ,  b u t th e  

m ag n itu d e  o f th e s e  ADG1 s and t h e i r  c o r re s p o n d in g  t r e a tm e n t  

d i f f e r e n c e s  w ere  n o t  c o n s id e re d  l a r g e  enough to  be deemed 

b io lo g ic a l ly  s i g n i f i c a n t .

E s t im a te d  am ounts o f  fo ra g e  rem oved by ex p erim en ta l sheep 

s u g g e s te d  a s h i f t  i n  d i e t  c o m p o s it io n  o f sh eep  g ra z in g  l e a f y  

spurge -  in f e s te d  p a s tu re s . E arly  in  th e  season a la r g e r  p o rtio n  

o f sh eep  d i e t s  c o n s i s t e d  o f  l e a f y  sp u rg e . L a te  i n  th e  se a so n  

more g ra s s  was p ro p o r t io n a lly  consumed (Table 2). T his s h i f t  in  

d i e t  c o m p o s it io n  c o r r e s p o n d s  c l o s e l y  t o  th e  p h e n o l o g i c a l  

developm ent and p ro d u c tio n  c a p a b i l i t i e s  o f le a fy  spurge. Leafy 

spurge e s ta b l is h e s  and produces la rg e  amounts of green , su c cu le n t 

l e a f  m a te r i a l  e a r ly  in  th e  g ro w in g  s e a s o n  (Bakke 1936). The 

e x h ib i t e d  p r e f e r e n c e  o f sh e ep  f o r  l e a f y  sp u rg e  e a r l y  in  th e  

season may be d i r e c t ly  r e la te d  to  th e  p resence  of la rg e  amounts 

of t h i s  more su c c u le n t v e g e ta tio n . McClymont (1967) no ted  th a t  

s tu d ie s  on g raz in g  sheep have shown an im als w i l l  s e l e c t  fo rag es  

w ith  h ig h  n u t r i t i o n a l  v a lu e s .  L eaves w i l l  be s e l e c t e d  over 

stem s, g reen  m a te r ia l  over dead m a te r ia l ,  and young le a v e s  over 

o ld  le a y e s  (McClymont 1967). Sheep were observed consuming a l l
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th e  topgrow th  of young le a fy  spurge p la n ts  bu t they  s e le c te d  only 

l e a v e s  and b lo sso m s o f m ore m a tu re  p l a n t s .  L a te  i n  th e  se a s o n , 

a f t e r  l e a f y  sp u rg e  had been  h e a v i ly  g ra z e d  and o n ly  b a re ,  woody 

stems rem ained, in c re a se d  consum ption of g ra ss  was observed. I f  

an  a n im a l i s  u n a b le  to  s a t i s f y  i t s  fo o d  n eed s  w i th  p r e f e r r e d  

s p e c ie s  i t  may consum e fo ra g e  p r e v io u s ly  r e j e c t e d  (McClymont 

1967). Sheep may have s e l e c t i v e l y  consum ed m ore g r a s s  l a t e  in  

th e  season to  avoid  consuming woody s t a lk s  of m ature le a fy  spurge 

p la n ts .

Forage in ta k e  was exp ressed  as a p e rc e n t o f t o t a l  l iv e  body 

w eigh t per tre a tm e n t (Table 3). Sheep, g raz in g  c o n tro l  p a s tu re s  

consum ed m ore fo ra g e  a s  a p e r c e n t  o f  l i v e  w e ig h t  th a n  sh eep  

g ra z in g  sp u rg e  p a s tu r e s  (T ab le  3 ). D i f f e r e n c e s  b e tw een  in ta k e  

v a lu e s  w ere  a t t r i b u t e d  to  d i f f e r e n c e s  in  q u a l i t y  o f  a v a i l a b l e  

fo rag e . T his r e p o r t  w i l l  base i t s  d e f in i t io n  of fo rag e  "q u a lity "  

o f le a fy  spurge and g ra s s  on d a ta  d e riv e d  from prox im ate  ana ly ses 

o f th e s e  f o r a g e s  (T ab le  4). Only th e  fo r a g e  q u a l i t i e s  o f  l e a f y  

sp u rg e  and g r a s s  sa m p le s  c o l l e c t e d  d u r in g  t h i s  s tu d y  w i l l  be 

compared.

H ig h -q u a lity  fo rag e s  a re  g e n e ra lly  more d ig e s t ib le  than  low - . 

q u a l i ty  fo ra g e s  and pass through th e  d ig e s tiv e  t r a c t  more ra p id ly  

(NRC 1975). A n im als may e a t  m ore b io m a ss  b u t a c t u a l l y  r e q u i r e  

sm a lle r  amounts o f h ig h - q u a l i ty  f o r a g e  to  m eet t h e i r  n u t r i t i v e  

n e e d s . L o w -q u a li ty  f o r a g e s  p a s s  th ro u g h  th e  d i g e s t i v e  t r a c t  

s lo w ly , bu t an im als  a c tu a lly , need to  consume la r g e r  q u a n t i t ie s  to  

m eet t h e i r  n u t r i t i o n a l  req u irem en ts  (Church 1980). Leafy spurge
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c o n tr ib u te d  s u b s ta n t ia l  amounts o f p ro te in  to  sheep d ie t s  but may 

a lso  have c o n tr ib u te d  to  low er in ta k e  v a lu es  by slow ing  d ig e s tio n  

r a t e s  w i th  i t s  h ig h  l i g n i n  c o n te n t  (T ab le  4 ) . Sheep g ra z in g  

c o n t r o l  p a s tu r e s  needed  to  consum e m ore t o t a l  f o r a g e  to  m eet 

t h e i r  n u t r ie n t  req u irem en ts . G rass co n ta in ed  l e s s  p ro te in  th an  

l e a f y  sp u rg e  b u t sh eep  c o u ld  e a t  m ore o f i t  b e c a u se  i t s  low  

l ig n in  c o n te n t f a c i l i t a t e d  d ig e s tio n .

Forage in ta k e  v a lu e s  fo r  a l l  t re a tm e n ts  were com parative ly  

h ig h er than  v a lu es  d e riv ed  from s im ila r  documented summer g raz ing  

experim en ts (Cook e t  a l .  1956). One f a c to r  p o ss ib ly  c o n tr ib u tin g  

to  th e s e  d i s s i m i l a r i t i e s  was th e  use  o f an ag ro n o m ic  te c h n iq u e  

in s t e a d  o f a d i r e c t  a p p ro a c h  to  e s t im a t e  th e  am ount and ty p e  o f 

fo rag e  removed from  th e  tre a tm e n t p a s tu re s . Another f a c to r  which 

m ust be c o n s id e re d  was th e  i n c r e a s in g  fo ra g e  co n su m p tio n  by 

lam b s. R e se a rc h  h as  shown t h a t  h e rb a g e  co n su m p tio n  in c r e a s e s  

p r o p o r t i o n a l l y  w i th  d e c re a s e d  m ilk  co n su m p tio n  and  in c r e a s in g  

body w e ig h t (P enn ing  and G ibb 1979). E a r ly  in  th e  se a so n  lam bs 

w ere  consum ing  o n ly .s m a l l  am ounts o f fo ra g e  b e ca u se  o f t h e i r  

s m a ll  body s i z e .  As th e  s e a s o n  p ro g re s s e d ,  how ever, lam bs 

consumed g re a te r  amounts of fo rag e  to  keep up w ith  p ro p o rtio n a l 

i n c r e a s e s  in  t h e i r  body s i z e .  To g a in  an a v e ra g e  o f  0.23 kg p e r  

day a 32 kilogram  rep lacem en t lam b must consume 4.9 p e rc en t i t s  

body w eight a s  fo rag e  -  a lm ost tw ice  as much fo rag e  a s  a ewe on a 

m a in te n a n c e  r a t i o n  (NRC 1 9 7 5 ) . T h is  i n c r e a s e  i n  f o r a g e  

co n su m p tio n  by lam bs p o s s ib ly  c o n tr ib u te d  to  h igh  experim en ta l 

in ta k e  v a lu e s . During th e  season g raz in g  p re s su re  in c re a se d  from
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5 anim al u n i ts  per p a s tu re  to  app rox im ate ly  7.5 anim al u n i ts  per 

p a s tu re .

P roxim ate an a ly se s  of le a fy  spurge arid g ra s s  sam ples showed 

t h a t  l e a f y  sp u rg e  c o n s i s t e n t l y  m a in ta in e d  a h ig h e r  n u t r i e n t  

c o n te n t  th a n  g r a s s .  L eafy  s p u r g e 's  h ig h  c ru d e  p r o t e i n  l e v e l s  

were a t t r ib u t e d  to  th e  c h a r a c t e r i s t i c  h igh  crude p ro te in  coriten t 

o f  f o r b s  and th e  e x te n s iv e  l e a f  p ro d u c t io n  o f t h i s  s p e c ie s .  

L eafy  s p u r g e 's  h ig h  l i g n i n  c o n te n t  was a t t r i b u t e d  to  i t s  woody 

stem  and p o s s ib l e  c o n ta m in a t io n  o f  th e  l i g n i n  f r a c t i o n  by th e  

m ilk y  l a t e x  in  sp u rg e . L eafy  S purge  a ls o  c o n ta in e d  a lo w e r ADF 

f r a c t io n  th an  g ra ss  du ring  m ost o f th e  summer, and ash  f r a c t io n s  

f o r  b o th  f o r a g e s  w ere  c o n s id e re d  a d e q u a te  to  m eet n u t r i t i o n a l  

req u irem en ts .

The m ag n itu d e  o f d i f f e r e n c e  i n  n u t r i e n t  l e v e l s  be tw een  

growth s ta g e s  of bo th  fo ra g e s  was considered  im p o rtan t. Grazed 

regrow th  sam ples of both  fo rag e s  p o ssessed  h ig h er n u t r ie n t  le v e ls  

th a n  c o r re s p o n d in g  i n i t i a l  and f i n a l  s ta n d in g  c ro p s . R egrow th 

sam ples c o n s is te d  o f young su c c u le n t v e g e ta tio n  w hich con ta ined  

h ig h  am oun ts o f p r o t e i n  and a sh  and low am oun ts o f -ADF and 

l i g n i n .  D i f f e r e n c e s  i n  n u t r i e n t  l e v e l s  b e tw een  g ro w th  s ta g e s  

w ere  g e n e r a l ly  l a r g e r  f o r  l e a f y  S p u rg e , i n d i c a t i n g  t h a t  l e a f y  

sp u rg e  c o u ld  p ro d u ce  h ig h e r  q u a l i t y  fo ra g e  th a n  g r a s s  e a r l y  in  

th e  season even a f t e r  being  grazed. L ate  in  the  season , however, 

l e a f y  s p u r g e 's  f o ra g e  q u a l i t y  d ro p p ed  d r a m a t i c a l ly .  G rass  

m a in ta in e d  a f a i r l y  c o n s i s t e n t  f o r a g e  q u a l i t y  d u r in g  th e
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e n t i r e  se a so n  and c o n s e q u e n tly  p ro v id e d  a b e t t e r  fo ra g e  th a n  

spurge l a t e  in  th e  season.

Changes i n  f o ra g e  v a lu e s  o f  l e a f y  sp u rg e  and g r a s s  c lo s e ly  

c o in c id e d  w i th  t h e i r  p re s e n c e  in  d i e t s  o f sh eep  g r a z in g  l e a f y  

spurge p a s tu re s . E arly  in  th e  season  when le a fy  spurge p rovided  

a h i g h e r  q u a l i t y  f o r a g e  th a n  g r a s s  i t  co m p o sed  a h ig h e r  

p e rc e n ta g e  o f sh e ep  d i e t s .  As l e a f y  sp u rg e  m a tu re d  i t s  fo ra g e

v a lu e  d e c lin e d  and sheep consumed more g ra s s .

Lambing rec o rd s  o f ex p erim en ta l ewes were examined to  see 

w h e th e r  c o n su m p tio n  o f  l e a f y  s p u rg e  m ig h t a d v e r s e ly  a f f e c t  

subsequent lam bing perform ances. A ll bred  ewes d e liv e re d  h ea lth y  

lam bs. Lamb b i r th  w e ig h ts  were co n sid ered  average (Jordan 1984). 

B i r th  w e ig h ts  o f  lam bs bo rn  to  e x p e r im e n ta l  ew es w ere  n o t 

s t a t i s t i c a l l y  analyzed  because to o  many v a r ia b le s  (which needed 

to  be c o n s id e re d )  w ere  n o t a c c o u n te d  f o r  i n  th e  e x p e r im e n ta l  

d es ig n .

L i t t e r  s i z e s  o f  ew es w hich  g ra z e d  d i f f e r e n t  t r e a tm e n t  

p a s tu r e s  w ere  a n a ly z e d  (T ab le  5 ). No s i g n i f i c a n t  d i f f e r e n c e s  

w ere  found  b e tw een  mean l i t t e r  s i z e s  o f  c o n t r o l  t r e a tm e n t  and 

sp u rg e  t r e a tm e n t  ew es. I t  was c o n c lu d e d  t h a t  co n su m p tio n  o f 

le a fy  spurge by ex p erim en ta l ewes th e  summer p r io r  to  being b red  

d id  n o t a d v e rse ly  a f f e c t  th e i r  subsequen t lam bing perform ances.

Although, le a fy  spurge has been c l a s s i f i e d  a s  a  noxious weed 

r e s u l t s  from  t h i s  s tu d y  i n d i c a t e  t h a t  l e a f y  sp u rg e  can be 

c l a s s i f i e d  a s  a fo rag e  fo r  sheep. Sheep s e le c t iv e ly  consumed as 

much a s  55 p e rc e n t of t h e i r  d i e t  a s  le a f y  spurge and e x h ib ite d  no

)
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h a rm fu l s id e  e f f e c t s .  H e lgeson  and Thompson (1939) a t t r i b u t e d  

th e  p re s e n c e  o f s c o u rs  i n  a few  lam b s to  co n su m p tio n  o f l e a f y  

sp u rg e . J o h n s to n  and Peake (1960) a t t r i b u t e d  th e  d e a th s  o f  an 

unknown number of sheep to  p o ison ing  r e s u l t in g  from  consum ption 

o f m ature le a fy  spurge p la n ts .  In  t h i s  study  sheep w ere a llow ed 

to  s e le c t iv e ly  consume le a fy  spurge th roughou t i t s  phonolog ical 

d ev e lo p m en t and no d e a th s  o r s i c k n e s s  w ere  re c o rd e d . ADG1 s o f

sp u rg e  t r e a tm e n t  lam b s w ere  c o m p a rab le  to  th o se , o f c o n tr o l  

t r e a tm e n t  la m b s , and sp u rg e  t r e a tm e n t  ew es p ro d u ce d  lam bs 

com parable in  s iz e  and number to  lam bs of c o n tro l tre a tm e n t ewes. 

On th e  b a s is  o f th e se  r e s u l t s  le a fy  spurge was co n sid ered  a good 

i f  no t b e t t e r  fo rag e  fo r  sheep than  g ra ss .
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SUMMARY

B e c a u se  c o n s i d e r a b l e  d i s a g r e e m e n t  e x i s t s  w i t h i n  t h e  

l i t e r a t u r e  reg a rd in g  th e  ro le  o f le a fy  spurge a s  a  fo rag e  and i t s  

e f f e c t s  on sh e e p , a r e s e a r c h  p r o j e c t  was i n i t i a t e d  i n  May, 1982 

to  d e te rm in e  i t s  f o r a g e  v a lu e . Lam b/ewe p a i r s  w ere  random ly  

a s s ig n e d  to  t r e a tm e n t  p a s tu r e s  c o n ta in in g  no sp u rg e  ( c o n t r o l ) , 

l i g h t  spurge , or heavy spurge and a llow ed  to  f r e e ly  g raze during  

th e  sum m ers o f  1982 and 1983. U t i l i z a t i o n  cag e s  and th e  p a i r e d  

p l o t  te c h n iq u e  w ere  u sed  to  e s t im a t e  th e  am ount and  ty p e  of 

f o r a g e  rem oved by sh e ep . Sheep w e ig h t g a in s  w ere  re c o rd e d  and 

ewe perform ance rec o rd s  were examined to  e s tim a te  th e  n u t r i t io n a l  

c o n tr ib u tio n  o f le a fy  spurge to  sheep d ie ts .

N e i th e r  lam b s no r ew es e x h ib i t e d  any d e l e t e r i o u s  e f f e c t s  

r e s u l t i n g  from  c o n su m p tio n  o f l e a f y  sp u rg e . ADG's o f  sp u rg e  

t r e a tm e n t  lam b s w ere  fo u n d  to  be c o m p a rab le  to  an d , in  some 

c a s e s ,  h ig h e r  th a n  ADG's o f  c o n t r o l  t r e a tm e n t  lam t)s. Sheep 

s e le c t iv e ly  consumed from  40 to  60 p e rc e n t of t h e i r  d i e t  a s  le a fy  

sp u rg e . L eafy  sp u rg e  c o n s i s t e n t l y  p ro v id e d  a h ig h e r  q u a l i t y  

f o ra g e  th a n  g r a s s .  P ro d u c tio n  c a p a b i l i t i e s  o f ew es w hich  

consumed le a fy  spurge th e  summer im m edia te ly  p r io r  to  being bred 

showed no a b n o rm a li t ie s  in  subsequent lam bing perform ance. A ll 

b red  ewes produced h e a lth y  lam bs.

R e s u l ts  o f  t h i s  s tu d y  i n d i c a t e  t h a t  l e a f y  sp u rg e  can be 

c l a s s i f i e d  a s  a good f o r a g e  f o r  sh e ep . T hroughou t th e  g row ing  

season  le a fy  spurge p rov ided  a h ig h er q u a l i ty  fo rage  th an  g rass .
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Sheep s e le c t iv e ly  consumed a la rg e  p o r tio n  o f t h e i r  d i e t  a s  le a fy  

sp u rg e  and e x p e r ie n c e d  no h a rm fu l s id e  e f f e c t s  from  consum ing 

le a fy  spurge throughout i t s  phenolo g ic a l developm ent.

Fu tu re  re se a rc h  on sheep use o f le a fy  spurge m ight in c lu d e  

m ore e x te n s iv e  e x a m in a t io n s  o f  v i a b i l i t y  o f l e a f y  sp u rg e  se e d s  

p a sse d  by sh e ep . I f  sh eep  a re  to  be u sed  to  c o n t r o l  th e  sp re a d  

o f  l e a f y  sp u rg e  i t  i s  im p o r ta n t  to  p re v e n t  t r a n s p o r t  o f v i a b le  

seeds to  u n in fe s te d  a re a s . A lso, as d i f f e r e n t  v a r i e t i e s  o f le a fy  

spurge a re  tax o n o m ica lly  id e n t i f i e d  i t  m ight prove b e n e f ic ia l  to  

de term ine  th e i r  co rrespond ing  fo rag e  p o te n t ia l s .
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APPENDIX



T able 6 . Species com position1 of th e  n ine  tre a tm e n t p a s tu re s .

P a s tu re s
I 2 3 4 5 6 7 8 9

S c ie n t i f i c  Binomial Common Name C L C L H C H H L
G rasses:

A lopecurus p ra te n s is meadow f o x ta i l 2 I I 3 2 I 6 3 15
Aaropyron repens quackgrass 2 I
Aaropyron s m ith i i w estern  w heatgrass 4 7 3 13 15 11 6 6 2
Aaropyron spicatum bluebunch w heatgrass 3 . I 3
Aaropyron trichophorum pubescen t w heatgrass I
A q ro s tis  spp . I I
Bromus inerm is smooth brome I
Bromus tectorum c h e a tg ra ss  brome 3 I 9 15 28 32 36 15 10
D a c ty lis  a lom erata o rch a rd g rass I I I 5
F estuca  arund inacea t a l l  fescu e 68 59 57 37 15 37 21 33 49
Hordeum jubatum f o x ta i l  b a rle y 2 I 7 I 3 I 2 I I
Poa p ra te n s is Kentucky b lu eg ra ss 9 12 9 5 8 10 3 13 4
S tio a  comata need leand th read JL

T ota l 95 82 90 77 72 92 77 71 86
G ra ss lik e  P la n ts :

Carex spp. sedge 2 2 7 3 2 7 I 5 3

Forbs:
A sc lep ia s  sp . milkweed I
C irsium  canadensis Canada t h i s t l e I I 4 I I 3
Equisetum spp. h o r s e ta i l 3 I I I I I I
Euohorbia e su la le a fy  spurge 13 15 22 21 20 10
M e lilo tu s  o f f i c i n a l i s yellow  sweet c lo v e r __ .JL

T o ta l 3 16 3 20 23 I 22 24 11
H alf-S hrubs:

A rtem esia f r i a i d a fr in g e d  sagew ort 3

1 S p e c ie s  c o m p o s it io n  was d e te rm in e d  by th r e e  5 0 -p o in t  s t e p / p o i n t  t r a n s e c t s  random ly 
l o c a te d  in  each  p a s tu r e .  D ata c o l l e c t e d  by H a t f i e ld  (1982). V a lu es  a r e  e x p re s s e d  a s  a 
p e rc e n t of th e  t o t a l  com position .
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