






E f f e c t s  o f  L a t e  S p r i n g  B u r n i n g
a n d  N i t r o g e n  F e r t i l i z a t i o n  o n  N u t r i t i v e  V a l u e s

o f  B i g  a n d  L i t t l e  B l u e s t e m  P l a n t s

L .  J .  A l l e n , R .  R .  S c h a l l e s ,  B .  E .  B r e n t ,
J .  S .  W o o l f o l k ,  a n d  E .  F .  S m i t h

E f f e c t s  o f  l a t e  s p r i n g  b u r n i n g  a n d  n i t r o g e n  f e r t i l i z a t i o n
o n  n u t r i t i v e  v a l u e  o f  B i g  B l u e s t e m  ( A n d r o p o g o n  g e r a r d i )  a n d
L i t t l e  B l u e s t e m  ( A n d r o p o g o n  s c o p a r i s )  o n  n a t i v e  r a n g e l a n d  w e r e
d e t e r m i n e d  a t  m o n t h l y  i n t e r v a l s  d u r i n g  t h e  1 9 7 2  g r o w i n g  s e a s o n .
B u r n i n g  s i g n i f i c a n t l y  d e c r e a s e d  d r y  m a t t e r  p e r c e n t a g e ,  c r u d e
f i b e r ,  c e l l  w a l l s ,  a n d  l i g n i n .  F e r t i l i z a t i o n  d i d  n o t  s i g n i f i -
c a n t l y  i n f l u e n c e  a n y  o f  t h o s e  f a c t o r s  e x c e p t  f o r  i n c r e a s i n g
l i g n i n  s l i g h t l y .  B i g  B l u e s t e m  h a d  s i g n i f i c a n t l y  l e s s  c r u d e
f i b e r ,  c e l l  w a l l s ,  a n d  l i g n i n  t h a n  L i t t l e  B l u e s t e m .

I n t r o d u c t i o n

B o t h  i n c r e a s i n g  p o p u l a t i o n s  a n d  p e r  c a p i t a  c o n s u m p t i o n  o f
b e e f  i n  t h e  U n i t e d  S t a t e s  a n d  i n  o t h e r  c o u n t r i e s  c a l l  f o r  n e w
m a n a g e m e n t  p r a c t i c e s  t o  i n c r e a s e  t h e  c a r r y i n g  c a p a c i t y  o f  n a t i v e
r a n g e l a n d s .

I t  h a s  l o n g  b e e n  r e c o g n i z e d  t h a t  a n n u a l  l a t e - s p r i n g  b u r n i n g
o f  T r u e  P r a i r i e  r a n g e l a n d s  s t i m u l a t e s  b e e f  c a t t l e  p e r f o r m a n c e .
C o m m e r c i a l  f e r t i l i z e r s  a l s o  h a v e  b e e n  u s e d  t o  i n c r e a s e  p r o d u c t i o n
o f  c u l t i v a t e d  c r o p s  b u t  s u c h  u s e  o n  n a t i v e  p r a i r i e s  h a s  b e e n
q u e s t i o n a b l e .

R e p o r t e d  h e r e  a r e  h o w  a n n u a l  l a t e - s p r i n g  b u r n i n g  a n d  n i t r o g e n
f e r t i l i z a t i o n , s e p a r a t e l y  a n d  t o g e t h e r ,  a f f e c t  n u t r i t i v e  v a l u e s
o f  B i g  a n d  L i t t l e  B l u e s t e m ,  t w o  p r i m a r y  g r a s s  s p e c i e s  o f  t h e  T r u e
P r a i r i e .

E x p e r i m e n t a l  P r o c e d u r e

T h e  s t u d y  w a s  c o n d u c t e d  d u r i n g  t h e  1 9 7 2  g r o w i n g  s e a s o n  o n
n a t i v e  T r u e  P r a i r i e  r a n g e l a n d  n e a r  M a n h a t t a n ,  K a n s a s .  F o u r  p a s -
t u r e s  v a r i e d  i n  s i z e  f r o m  4 4  t o  6 0  a c r e s  w e r e  i n v o l v e d .

S a m p l e s  o f  t w o  s p e c i e s  o f  g r a s s ,  B i g  B l u e s t e m  a n d  L i t t l e
B l u e s t e m ,  w e r e  c o l l e c t e d  o n  l o a m y  u p l a n d  r a n g e .

O n e  o f  f o u r  t r e a t m e n t s  w a s  a p p l i e d  t o  e a c h  p a s t u r e  t o  e v a l u -
a t e  e f f e c t s  o f  a n n u a l  l a t e - s p r i n g  b u r n i n g  a n d  n i t r o g e n  f e r t i l i -
z a t i o n  o n  t h e  n u t r i t i v e  v a l u e  o f  b l u e s t e m  g r a s s .

B u r n i n g . B u r n i n g  w a s  A p r i l  2 8  w i t h  a  l i g h t  n o r t h e r n  b r e e z e .
A l l  o r g a n i c  m a t t e r  w a s  c o n s u m e d  b y  t h e  f i r e .
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N i t r o g e n .  N i t r o g e n  i n  t h e  f o r m  o f  g r a n u l a r  u r e a  w a s
a e r i a l l y  a p p l i e d  M a y  1 7  a t  4 0  p o u n d s  o f  n i t r o g e n  p e r  a c r e .

B u r n i n g  a n d  N i t r o g e n .  B u r n i n g  a n d  n i t r o g e n  f e r t i l i z a t i o n
w e r e  a s  j u s t  i n d i c a t e d .

C o n t r o l .  N o  b u r n i n g  o r  f e r t i l i z a t i o n .

T h e  g r a s s  s a m p l e s  w e r e  c l i p p e d  a t  g r o u n d  l e v e l  f r o m  w i t h -
i n  2 5 - f o o t  s q u a r e  e x c l o s u r e s  i n  t h r e e  r a n d o m l y  l o c a t e d ,  l o a m y
u p l a n d  s i t e s  i n  e a c h  p a s t u r e .  T h e  e x c l o s u r e s  w e r e  c o n s t r u c t e d
w i t h  " T "  t y p e  s t e e l  p o s t s  a n d  4  s t r a n d s  o f  b a r b e d  w i r e .

T h r e e  s a m p l e s  w e r e  t a k e n  f r o m  e a c h  p a s t u r e  o n  t h e  f i r s t
o f  e a c h  m o n t h ,  J u n e  t o  N o v e m b e r .

P r e p a r a t i o n  f o r  a n a l y s i s  c o n s i s t e d  o f  d r y i n g  o v e r n i g h t  a t
9 0 °  C  i n  a  f o r c e d  a i r  o v e n  a n d  g r i n d i n g  i n  a  W i l e y  m i l l  t h r o u g h
a  o n e - m i l l i m e t e r  s c r e e n .

D r y  M a t t e r

R e s u l t s

B u r n i n g  s i g n i f i c a n t l y  d e c r e a s e d  t h e  d r y  m a t t e r  c o n t e n t  o f
t h e  b l u e s t e m  g r a s s  i n  J u n e ,  S e p t e m b e r ,  a n d  N o v e m b e r  ( T a b l e  1 ) .
I n  J u l y  a n d  O c t o b e r  t h e r e  w e r e  n o  s i g n i f i c a n t  d i f f e r e n c e s .  A l -
t h o u g h  n o t  s h o w n ,  f e r t i l i z a t i o n  a n d  f e r t i l i z a t i o n  p l u s  b u r n i n g
h a d  n o  a d d i t i o n a l  e f f e c t  o n  t h e  d r y  m a t t e r  c o n t e n t  o f  t h e  g r a s s .
N o  s p e c i e s  d i f f e r e n c e s  w e r e  d e t e c t e d .

C r u d e  F i b e r

T a b l e  1  s h o w s  t h e  c r u d e  f i b e r  c o n t e n t  o f  t h e  b l u e s t e m  g r a s s .
T h e  g e n e r a l  t r e n d  i s  f o r  c r u d e  f i b e r  t o  g r a d u a l l y  i n c r e a s e  a s  t h e
g r o w i n g  s e a s o n  a d v a n c e s .  T h e  A u g u s t  1  c l i p p i n g  s h o w e d  a  d e c l i n e
i n  t h e  f i b e r  c o n t e n t  o f  t h e  g r a s s .  I n c r e a s e d  p r o d u c t i o n  o f  n e w
p l a n t  t i s s u e  ( l o w  i n  c r u d e  f i b e r )  a f t e r  2 . 5 4  i n c h e s  o f  r a i n f a l l
i n  J u l y  m a y  e x p l a i n  t h e  f i b e r  d e c l i n e .

B u r n i n g  s i g n i f i c a n t l y  l o w e r e d  t h e  c r u d e  f i b e r  c o n t e n t  o f  t h e
g r a s s  t h r o u g h o u t  t h e  s t u d y  p e r i o d  ( T a b l e  1 ) .  T h a t  l i k e l y  e x p l a i n s
w h y  b e e f  c a t t l e  o n  b u r n e d  r a n g e  o u t p e r f o r m s  c a t t l e  o n  r a n g e  n o t
b u r n e d .  A l t h o u g h  n o t  s h o w n , f e r t i l i z a t i o n  h a d  n o  e f f e c t  o n  c r u d e
f i b e r  c o n t e n t  o f  t h e  g r a s s .

B i g  B l u e s t e m  w a s  s i g n i f i c a n t l y  l o w e r  i n  c r u d e  f i b e r ,  3 2 . 2 8 % ,
t h a n  L i t t l e  B l u e s t e m ,  3 3 . 1 6 % .

C e l l  W a l l s

C e l l  w a l l  p e r c e n t a g e s  f o l l o w e d  t h e  s a m e  t r e n d  a s  c r u d e  f i b e r
( T a b l e  2 ) .  C e l l  w a l l s  i n c r e a s e  a s  t h e  s e a s o n  a d v a n c e s .  B u r n i n g
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c o m p a r e d  t o  n o t  b u r n i n g  s i g n i f i c a n t l y  d e c r e a s e d  c e l l  w a l l  p e r -
c e n t a g e s  J u n e  t h r o u g h  A u g u s t ; n o  d i f f e r e n c e s  w e r e  d e t e c t e d  i n
t h e  S e p t e m b e r  o r  O c t o b e r  c l i p p i n g s  b u t  t h e  b u r n e d  p a s t u r e s  h a d
s i g n i f i c a n t l y  l o w e r  c e l l  w a l l  p e r c e n t a g e s  i n  N o v e m b e r  t h a n  t h e
n o n b u r n e d  p a s t u r e s  d i d .

A s  w i t h  c r u d e  f i b e r ,  B i g  B l u e s t e m  h a d  s i g n i f i c a n t l y  l o w e r
p e r c e n t a g e s  o f  c e l l  w a l l s  t h a n  L i t t l e  B l u e s t e m  d i d .  T a b l e  2
s h o w s  c e l l  w a l l  p e r c e n t a g e s  f o r  e a c h  s p e c i e s  d u r i n g  t h e  s t u d y .
B i g  B l u e s t e m  w a s  c o n s i s t a n t l y  l o w e r .  A l t h o u g h  n o t  s h o w n ,  f e r -
t i l i z a t i o n  d i d  n o t  i n f l u e n c e  c e l l  w a l l  p e r c e n t a g e s .

P r o t e i n

T a b l e  3  s h o w s  e f f e c t s  o f  t r e a t m e n t  o n  p r o t e i n  l e v e l s  o f
t h e  g r a s s .  B u r n i n g  o r  f e r t i l i z a t i o n  a l o n e  d i d  n o t  s i g n i f i c a n t l y
a f f e c t  p r o t e i n  l e v e l s  b u t  b u r n i n g  a n d  f e r t i l i z a t i o n  t o g e t h e r
s i g n i f i c a n t l y  i n c r e a s e d  p r o t e i n  c o n t e n t .  T h i s  d i f f e r e n c e  w a s
o n l y  a  . 5 7 %  a n d  o f  l i t t l e  p r a c t i c a l  i m p o r t a n c e .

T a b l e  4  s h o w s  t h e  a v e r a g e  p r o t e i n  l e v e l s  a t  m o n t h l y  i n t e r -
v a l s  t h r o u g h o u t  t h e  s t u d y .  T h e  p r o t e i n  l e v e l s  d r o p p e d  f r o m
1 1 . 6 2 %  i n  J u n e  t o  2 . 8 9 %  i n  N o v e m b e r .

L i g n i n

T h e  a v e r a g e  l i g n i n  c o n t e n t  o f  t h e  b l u e s t e m  g r a s s  i s  s h o w n
i n  T a b l e  5 .  L i g n i n  g r a d u a l l y  i n c r e a s e s  a s  t h e  g r o w i n g  s e a s o n
a d v a n c e s .  B o t h  b u r n i n g  a n d  f e r t i l i z a t i o n  s i g n i f i c a n t l y  i n f l u -
e n c e d  l i g n i n  c o n t e n t  o f  t h e  g r a s s  p l a n t  ( T a b l e  6 ) .
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T a b l e  1 . D r y  M a t t e r  a n d  C r u d e  F i b e r  P e r c e n t a g e s o f  B i g  a n d  L i t t l e  B l u e s t e m  g r a s s
( C o m b i n e d  d r y  m a t t e r  b a s i s ) ,  J u n e  l - N o v e m b e r  1 ,  1 9 7 2 .

Month

J u n e

J u l y

D r y  M a t t e r ,  % C r u d e  F i b e r ,  %

N o t  b u r n e d B u r n e d Average N o t  b u r n e d Burned

3 0 . 4 4 e 2 4 . 3 5 3 0 . 4 8b 3 2 . 6 2c d 2 8 . 3 3

3 1 . 7 7 d e 3 4 . 0 7 c d 3 2 . 8 2a 3 4 . 4 7
a 3 1 . 1 6

A u g u s t - - - - - - 3 0 . 8 0 b 3 2 . 2 2 d 2 9 . 3 6

4 0 . 8 8 b 3 4 . 5 9 c 33.98 34.50 a 3 3 . 4 7b c

4 3 . 1 7 a b 4 3 . 8 9 a 33.36 3 3 . 9 0a b 32.83c d

S e p t e m b e r

O c t o b e r

7 9 . 5 9 7 0 . 4 1 34.90 36.52 33.28b c

L e a s t  S q u a r e  M e a n s
V a l u e s  f o l l o w e d  b y  t h e  s a m e  s u p e r s c r i p t  d o  n o t  d i f f e r  s i g n i f i c a n t l y  ( P < . 0 5 )

November



T a b l e  2 . C e l l  w a l l  p e r c e n t a g e  o f  B l u e s t e m  G r a s s  ( d r y  m a t t e r  b a s i s ) ,  J u n e  l - N o v e m b e r  1 ,  1 9 7 2

Month

J u n e

J u l y

A u g u s t

S e p t e m b e r

O c t o b e r

B i g  a n d  L i t t l e  B l u e s t e m  C o m b i n e d F r o m  a l l  t r e a t m e n t s

Average N o t  b u r n e d B u r n e d B i g  B l u e s t e m L i t t l e  B l u e s t e m

7 2 . 5 4 75.76b c 6 9 . 3 1 72.01 7 3 . 0 6

7 5 . 3 8 c 76.19
b

7 4 . 5 7 c
7 4 . 4 6

e
7 6 . 3 0c d

7 6 . 2 5 b c 78.22a 7 4 . 2 8 c
7 5 . 1 1d e 77.39 b c

77.77 a 78.35a 7 7 . 2 0 a b 76.20
c d

79.34
a

7 6 . 9 9 a b 77.21
a b

7 6 . 7 7
a b

75.31d e 78.67
a b

November 7 9 . 2 5 80.71 7 7 . 7 9 79.24 a 79.26
a

L e a s t  S q u a r e  M e a n s .
V a l u e s  f o l l o w e d  b y  t h e  s a m e  s u p e r s c r i p t  d o  n o t  d i f f e r  s i g n i f i c a n t l y  ( P < . 0 5 ) .

5
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T a b l e  3 . P r o t e i n  p e r c e n t a g e s  i n  B l u e s t e m  G r a s s
( d r y  m a t t e r  b a s i s )  J u n e  1 - N o v .  1

N o t
f e r t i l i z e d F e r t i l i z e d

N o t  b u r n e d

B u r n e d

5 . 4 1
c b

5 . 1 9c

5 . 7 3
a b

5 . 9 8a

L e a s t  S q u a r e  M e a n s
V a l u e s  f o l l o w e d  b y  t h e  s a m e  s u p e r s c r i p t  d o
n o t  d i f f e r  s i g n i f i c a n t l y  ( P < . 0 5 )

T a b l e  4 . A v e r a g e d  P e r c e n t  C r u d e  P r o t e i n ,  ( d r y
m a t t e r  b a s i s )  J u n e  1 - N o v .  1

C r u d e  P r o t e i n ,  %

J u n e 1 1 . 6 2

J u l y 5 . 9 6

A u g u s t 4 . 4 7a

S e p t e m b e r

O c t o b e r

4 . 3 1a

4 . 2 2 a

November 2 . 8 9

L e a s t  s q u a r e  m e a n s
V a l u e s  f o l l o w e d  b y  t h e  s a m e  s u p e r s c r i p t  d o
n o t  d i f f e r  s i g n i f i c a n t l y  ( P < . O 5 ) .
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T a b l e  5 .  P e r c e n t  L i g n i n  i n  B l u e s t e m  G r a s s  b y  M o n t h s
J u n e - N o v e m b e r ,  1 9 7 2

J u n e 4 . 6 6

J u l y

A u g u s t 6 . 6 1
b

S e p t e m b e r

O c t o b e r

November

5 . 8 8

7 . 3 2a

6 . 9 2
a b

8 . 4 9

L e a s t  S q u a r e  M e a n s
V a l u e s  f o l l o w e d  b y  s a m e  s u p e r s c r i p t s  d o  n o t  d i f f e r
s i g n i f i c a n t l y  ( P < . 0 5 )

T a b l e  6 .  L i g n i n  P e r c e n t a g e s  i n  B l u e s t e m  g r a s s ,
J u n e - N o v e m b e r ,  1 9 7 2

N o t
f e r t i l i z e d F e r t i l i z e d

N o t  b u r n e d 7 . 1 3 a 6 . 9 7 a b

5 . 8 9 6 . 5 9
bBurned

L e a s t  S q u a r e  M e a n s
V a l u e s  f o l l o w e d  b y  s a m e  s u p e r s c r i p t s  d o  n o t  d i f f e r
s i g n i f i c a n t l y  ( P < . 0 5 ) .
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R e s p o n s e  o f  Y e a r l i n g  S t e e r s  t o  B u r n i n g ,
F e r t i l i z a t i o n ,  a n d  I n t e n s i v e  E a r l y  S e a s o n

S t o c k i n g  o f  B l u e s t e m  P a s t u r e1

J .  S .  W o o l f o l k ,  C .  E .  O w e n s b y ,  L .  H .  H a r b e r s ,
R .  R .  S c h a l l e s ,  L .  J .  A l l e n ,  a n d  E .  F .  S m i t h

Summary

F o u r  h u n d r e d  n i n e t y - t w o  a c r e s  o f  n a t i v e  b l u e s t e m  r a n g e
w e r e  d i v i d e d  i n t o  n i n e  p a s t u r e s  f o r  s u m m e r  g r a z i n g  b y  y e a r -
l i n g  s t e e r s .  F i v e  p a s t u r e s  w e r e  b u r n e d  A p r i l  2 8 ;  f o u r  w e r e
n o t  b u r n e d .  B u r n e d  a n d  n o t  b u r n e d  p a s t u r e s  w e r e  t r e a t e d  w i t h
0 , 4 0 ,  o r  8 0  l b s .  o f  n i t r o g e n  p e r  a c r e  a p p l i e d  a e r i a l l y  a s
g r a n u l a r  u r e a .  S t o c k i n g  r a t e s  w e r e  d e t e r m i n e d  f r o m  p r e v i o u s
w o r k  o n  h e r b a g e  p r o d u c t i o n  f r o m  e x p e r i m e n t a l  p l o t s  u n d e r  s i m -
i l a r  t r e a t m e n t s .  B o t h  a v e r a g e  d a i l y  g a i n s  a n d  w e i g h t  g a i n s
p e r  a c r e  w e r e  g r e a t e r  f r o m  e a c h  b u r n e d  t r e a t m e n t  t h a n  f r o m
n o t  b u r n e d  t r e a t m e n t s  w i t h  s i m i l a r  f e r t i l i z a t i o n  a n d  s t o c k i n g
r a t e . S t e e r s  g r a z i n g  a n  e a r l y - s e a s o n - s t o c k e d  p a s t u r e  i n t e n -
s i v e l y  f o r  7 6  d a y s  p r o d u c e d  t h e  h i g h e s t  a v e r a g e  d a i l y  g a i n  o f
1 . 7 2  l b s .  H i g h e s t  g a i n s  p e r  a c r e ( 1 3 7  l b s . )  w e r e  o n  t h e  b u r n e d
p a s t u r e  t h a t  r e c e i v e d  8 0  l b s .  o f  n i t r o g e n  p e r  a c r e .

I n t r o d u c t i o n

P r e v i o u s  r e s e a r c h  h a s  i n d i c a t e d  t h a t  n i t r o g e n  f e r t i l i z a -
t i o n  o f  r a n g e  g r a s s e s  i n c r e a s e s  h e r b a g e  y i e l d s ,  p o s s i b l y  i m -
p r o v e s  f o r a g e  q u a l i t y ,  a n d  t h u s ,  i m p r o v e s  a n i m a l  p e r f o r m a n c e .
F e r t i l i z i n g  b l u e s t e m  p a s t u r e s  w i t h  n i t r o g e n  c o n t r i b u t e s  t o  a n
u n f a v o r a b l e  h e r b a g e  c o m p o s i t i o n  s h i f t  t o w a r d s  c o o l - s e a s o n
s p e c i e s  a n d  s o m e  w e e d s .  R a n g e - b u r n i n g  s t u d i e s  h a v e  s h o w n  a n n u a l
l a t e  s p r i n g  b u r n i n g  ( a b o u t  M a y  l ) ,  c o u p l e d  w i t h  m o d e r a t e  s t o c k i n g ,
i n c r e a s e s  s t e e r  g a i n s  a n d  i m p r o v e s  r a n g e  c o n d i t i o n  o v e r  u n b u r n e d
r a n g e  s t o c k e d  a t  t h e  s a m e  r a t e .  I n  a d d i t i o n ,  b u r n i n g  e s s e n t i a l l y
e l i m i n a t e s  s u c h  l e s s  p r o d u c t i v e ,  c o o l  s e a s o n  s p e c i e s  a s  K e n t u c k y
b l u e g r a s s .  W e  s t u d i e d  e f f e c t s  f r o m  i n c o r p o r a t i n g  b u r n i n g  a n d
f e r t i l i z i n g  t o  s e e  i f  b e e f  y i e l d s  w o u l d  b e  s i g n i f i c a n t l y  i n -
c r e a s e d  w i t h  n o  d e t r i m e n t a l  e f f e c t s  t o  r a n g e  c o n d i t i o n .  W e  a l s o
s t u d i e d  e f f e c t s  o f  e a r l y - s e a s o n  i n t e n s i v e  s t o c k i n g  o n  b o t h  v e g e -
t a t i o n  a n d  c a t t l e .

l T h e  f o l l o w i n g  c o o p e r a t e d  i n  m a k i n g  t h i s  s t u d y  p o s s i b l e :
W i l l c h e m c o  I n c . ,  T u l s a ,  O k l a . ;  E r h a r t  S p r a y i n g  S e r . ,  I n c . ,
L a w r e n c e ,  K a n s a s ; C .  K .  P r o c e s s i n g  C o . ,  M a n h a t t a n ,  K a n s a s ;
P e d d i c o r d  F e e d l o t  I n c . ,  W a m e g o ,  K a n s a s .
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E x p e r i m e n t a l  P r o c e d u r e

W e  u s e d  n a t i v e  b l u e s t e m  p a s t u r e  a t  t h e  K a n s a s  S t a t e
U n i v e r s i t y  R a n g e  R e s e a r c h  U n i t  n e a r  M a n h a t t a n :  s i x  p a s t u r e s
o f  6 0  a c r e s  e a c h  a n d  t h r e e  o f  4 4  a c r e s  e a c h .  T h e  e x p e r i m e n t a l
t r e a t m e n t s  a r e  d e s c r i b e d  i n  T a b l e  1 .  O n e  n o n b u r n e d ,  n o n -
f e r t i l i z e d  p a s t u r e  a n d  o n e  b u r n e d ,  n o n f e r t i l i z e d  p a s t u r e  w e r e
r e t a i n e d  f r o m  p r e v i o u s  s t u d i e s  t o  o b s e r v e  l o n g  t i m e  e f f e c t s  o f
b u r n i n g ,  e s p e c i a l l y  o n  v e g e t a t i o n .  T h o s e  t w o  p a s t u r e s  h a v e
b e e n  u s e d  2 3  y e a r s  f o r  s t u d i e s .  B u r n e d  p a s t u r e s  w e r e  b u r n e d
A p r i l  2 8 ,  1 9 7 2 . N i t r o g e n  w a s  a p p l i e d  M a y  1 7  i n  t h e  f o r m  o f
u r e a  g r a n u l e s ,  4 5 %  n i t r o g e n .  U r e a  c o s t  $ 6 9 / t o n  p l u s  $ 1  a n  a c r e
a n d  2  c e n t s  a  p o u n d  f o r  a e r i a l  a p p l i c a t i o n .  T h e  p a s t u r e s  w e r e
s t o c k e d  f r o m  M a y  2  t o  O c t o b e r  3 ,  1 9 7 2 ,  e x c e p t  t h e  e a r l y - s e a s o n
i n t e n s e l y - s t o c k e d  p a s t u r e  w a s  g r a z e d  o n l y  f r o m  M a y  2  t o  J u l y  1 5 ,
1 9 7 2 .  A n g u s  s t e e r s  u s e d  t o  s t o c k  t h e  p a s t u r e s  w e r e  p u r c h a s e d
i n  M a r c h  a t  3 4 5  p o u n d s  e a c h  a n d  f e d  s i l a g e ,  a l f a l f a ,  a n d  g r a i n
u n t i l  M a y  2  w h e n  t h e y  a v e r a g e d  4 0 2  p o u n d s .  T h e  s t e e r s  w e r e
g a t h e r e d  t h e  f i r s t  o f  e a c h  m o n t h ,  p e n n e d  o v e r n i g h t  w i t h o u t  f e e d
o r  w a t e r ,  a n d  w e i g h e d  t h e  n e x t  m o r n i n g .

R e s u l t s

L a t e  s p r i n g  b u r n i n g  i n c r e a s e d  d a i l y  g a i n  a n d  g a i n  p e r
a c r e  ( T a b l e  1 ) .  F o r t y  p o u n d s  o f  n i t r o g e n  p e r  a c r e  s e e m e d  t o
i n c r e a s e  d a i l y  g a i n ,  b u t  8 0  p o u n d s  p e r  a c r e  d i d  n o t ,  b u t
b o t h  r a t e s  i n c r e a s e d  g a i n  p e r  a c r e .  G a i n  p e r  a c r e  w a s  4 3
p o u n d s  m o r e  f r o m  b u r n e d  p a s t u r e s  w i t h  4 0  p o u n d s  o f  n i t r o g e n
a p p l i e d ,  a n d  8 1  p o u n d s  m o r e  w i t h  8 0  p o u n d s  o f  n i t r o g e n  a p p l i e d
t h a n  f r o m  u n f e r t i l i z e d  p a s t u r e .

H i g h e s t  d a i l y  g a i n  w a s  o n  t h e  p a s t u r e  s t o c k e d  i n t e n s e l y
7 6  d a y s  ( M a y  2  t o  J u l y  1 5 ) .  M o r e  g a i n  w a s  p r o d u c e d  b y  s t o c k -
i n g  a  p a s t u r e  a t  t w i c e  n o r m a l  r a t e  e a r l y  i n  t h e  g r o w i n g  s e a s o n
t h a n  a t  m o d e r a t e  r a t e  t h e  e n t i r e  s e a s o n .
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T a b l e  1 .  S t e e r  g a i n s  o n  b l u e s t e m  p a s t u r e ,  M a y  2  t o  O c t o b e r  3
( 1 5 5  d a y s )  -  1 9 7 2

Daily gain Ga in A c r e s
p e r p e r p e r
s teer ,  lbs , a c r e , l b s . s t e e r

N o t  b u r n e d

N o  n i t r o g e n , s a m e  t r e a t m e n t
2 3  y e a r s 1 . 1 5

N o  n i t r o g e n 0 . 8 4
4 0 #  n i t r o g e n  p e r  a c r e 0 . 9 9
8 0 #  n i t r o g e n  p e r  a c r e 0 . 7 7

53 3 . 3
39 3 . 3
68 2 . 2
84 1 . 4

B u r n e d  A p r i l  2 8 ,  1 9 7 2

N o  n i t r o g e n , s a m e  t r e a t m e n t
23 y e a r s 1 . 4 4

N o  n i t r o g e n l . 2 3
4 0 #  n i t r o g e n  p e r  a c r e 1 . 4 2 99
8 0 #  n i t r o g e n  p e r  a c r e 1 . 2 7
I n t e n s e l y  s t o c k e d  e a r l y 1 . 7 2

7 6  d a y s ,  M a y  2  t o  J u l y  1 5

70
56

137
79

3 . 1
3 . 3
2 . 2
1 . 4
1 . 7



P r e d i c t e d  D i g e s t i b l e  Energy and P r o t e i n  I n t a k e s  
o f  S t e e r s  Graz ing  Bluestem P a s t u r e s  

L. H.  Harbe r s  and M. R .  Rao 

Summary 

D i g e s t i b l e  p r o t e i n  and ene rgy  i n t a k e s  by steers g r a z i n g  
n a t i v e  bluestem p a s t u r e s  were e s t i m a t e d  u s i n g  p r e d i c t i o n  
e q u a t i o n s  e s t a b l i s h e d  a t  t h i s  s t a t i o n .  D i g e s t i b l e  energy 
i n t a k e s  a p p e a r  t o  b e  s a t i s f a c t o r y  f o r  y e a r l i n g  s t e e r s  on 
burned and unburned p a s t u r e s .  D i g e s t i b l e  p r o t e i n  i n t a k e  i s  
p r o b a b l y  g r e a t e r  on burned t h a n  on unburned p a s t u r e s ;  however, 
t h a t  n u t r i e n t  becomes l i m i t i n g  d u r i n g  t h e  g r a z i n g  s e a s o n .  

I n t r o d u c t i o n  

Determining  f o r a g e  consumption by a g r a z i n g  farm an imal  
h a s  been t h e  major  o b s t a c l e  t o  u s i n g  modern n u t r i t i o n a l  
knowledge t o  improve per formance .  Because a n i m a l s  g r a z e  
s e l e c t i v e l y ,  hand sampl ing  i s  n o t  v a l i d ,  s o  t r i a l  and error 
methods a r e  t h e  major  means o f  improvement. Over t h e  p a s t  
two summer g r a z i n g  s e a s o n s ,  w e  have combined r e c e n t l y  
deve loped  e x p e r i m e n t a l  t e c h n i q u e s  t o  p r e d i c t  i n t a k e .  

Methods 

Samples o f  f o r a g e s  from e s o p h a g e a l l y - f i s t u l a t e d  a n i m a l s  
and r e g r e s s i o n  e q u a t i o n s  developed by u s  and o t h e r s  have 
made it p o s s i b l e  t o  p r e d i c t  o r g a n i c  m a t t e r  i n t a k e  and 
d i g e s t i b i l i t y .  F ron  d i g e s t i b i l i t y  s t u d i e s  u s i n g  hays  c u t  
a t  d i f f e r i n g  s t a g e s  of m a t u r i t y ,  we (KAES B u l l .  557 ,  1 9 7 2 ,  
p. 6), have estimated d i g e s t i b l e  ene rgy  and p r o t e i n  a v a i l a b l e .  

R e s u l t s  

The d a t a  p r e s e n t e d  r e p r e s e n t  c o n t r o l  a n d  burned p a s t u r e s  
t h e  f i r s t  g r a z i n g  s e a s o n .  Temperature and p r e c i p i t a t i o n  
were n e a r  expec ted  v a l u e s .  W e  p r e s e n t  t h e  p r o b a b l e  d i g e s t i b l e  
ene rgy  and p r o t e i n  i n t a k e s ,  based on  a 4 4 0  l b .  s t e e r  g a i n i n g  
1.1 l b . / d a y .  F i g u r e  1  shows t h a t  d i g e s t i b l e  ene rgy  i n t a k e  
i s  g r e a t e r  from t h e  burned p a s t u r e  t h a n  from nonburned 
c o n t r o l  p a s t u r e s  u n t i l  August ;  a f t e r  t h a t  t h e r e  seems t o  be  
no d i f f e r e n c e  i n  ene rgy  i n t a k e .  Energy p robab ly  i s  n o t  
l i m i t i n g  f o r  1.1 l b . / d a y  g a i n s  w i t h  s t e e r  g r a z i n g  sys tems  
u s u a l l y  used i n  t h e  F l i n t  H i l l s  a r e a .  









Table 1. Composition of soybean and Starea blocks fed t o  
wintering cows. 

Ni trogen source 

Ingredient Soybean meal                    Starea

Soybean meal                                       48%                                ----- 
Milo Starea-70                                              --------                                       50% 
Urea 
Sorghum grain 
Cane molasses 
Salt  
Dicalcium phosphate 
Trace minerals 
Bentonite 
Vitamin A 
Vitamin D 



















Supp lemen ta l  Feed f o r  Calves P r i o r  t o  Weaning 

John  S . Woolfolk, Ken     Conway, 
R.  R .  S c h a l l e s ,  and E .  F .  Smith 

Summary 

A m i x t u r e  of  60% d e h y d r a t e d  a l f a l f a  c rumbles  and 40% 
d r y  r o l l e d  sorghum g r a i n  was f e d  ad l i b  t o  c a l v e s  30 days  
b e f o r e  weaning .  The c a l v e s  a t e  an a v e r a g e  o f  2 . 6  l b s .  p e r  
day and g a i n e d  0 . 3 2  l b s  . more p e r  day ave rage  d u r i n g  t h e  30 
days  t h a n  c a l v e s  r e c e i v i n g  no  s u p p l e m e n t a l  f e e d .  Dur ing  t h e  
n e x t  30 days  a l l  c a l v e s  r e c e i v e d  t h e  r a t i o n  ad l i b .  Ca lves  
c o n t i n u i n g  on t h e  r a t i o n  g a i n e d  0 . 4 8  l b s .  more p e r  day a v e r a g e  
t h a n  t h o s e  t h a t  had  r e c e i v e d  no  supplement  b e f o r e  weaning .  

I n t r o d u c t i o n  

Changing d i e t  from mi lk  and g r a s s  t o  o t h e r  f e e d s  imposes  
s t r e s s e s  on c a l v e s  a t  weaning .  Could t h e  stresses b e  reduced  
by i n t r o d u c i n g  pos t- weaning  f e e d  t o  c a l v e s  b e f o r e  weaning? W e
a t t e m p t e d  t o  f i n d  t h e  answer  t o  t h a t  q u e s t i o n .  

E x p e r i m e n t a l  P rocedure  

Seventy- two P o l l e d  H e r e f o r d  cows w i t h  s p r i n g  c a l v e s  w e r e  
d i v i d e d  i n t o  Groups A and B t o  g r a z e  n a t i v e  b l u e s t e m  r a n g e .  
T h i r t y  days b e f o r e  weaning  d a t e ,  c r e e p  f e e d e r s  w e r e  p l a c e d  i n  
t h e  p a s t u r e s  w i t h  Group A. T h i r t y- t w o  c a l v e s  had  a c c e s s  t o  
t h e  f e e d e r s ,  w h i c h  c o n t a i n e d  a r a t i o n  of  60% crumbled dehydra-  
t e d  a l f a l f a  and 40% d r y - r o l l e d  sorghum. g r a i n  w i t h  soybean  o i l  
added a s  needed t o  r educe  d u s t i n e s s .  

A f t e r  weaning (Oc tobe r  21 ,  1972)  t h e  c a l v e s  were k e p t  i n  
t h e i r  r e s p e c t i v e  g r o u p s ,  p u t  i n t o  d r y l o t s ,  and b o t h  groups  w e r e  
f e d  t h e  r a t i o n  f r e e  c h o i c e  t h i r t y  ( 3 0 )  d a y s .  

Weights  w e r e  t a k e n  a t  t h e  s t a r t  of t h e  t r i a l ,  weaning ,  and 
3 0  days  a f t e r  weaning .  

Results and Discussion 

The f i r s t  30 days  o f  t h e  t r i a l  ( j u s t  b e f o r e  weaning)  Group 
A a t e  2.60 l b s  . ( a v e r a g e )  o f  t h e  c r e e p  r a t i o n  p e r  head  p e r  day .  
The n e x t  30  d a y s  ( a f t e r  weaning)  Group A ave raged  11 .2  l b s .  of  
f e e d  p e r  head  p e r  day compared w i t h  10.5 l b s .  a v e r a g e  f o r  Group B .  

Group A ave raged  75.0 l b s .  ave rage  p e r  head  ( 1 . 2 5  l b s  . ADG) 
f o r  t h e  6 0  days  compared w i t h  48.0 l h s .  ave rage  (0 .80  l b s .  ADG) 
for Group B .  Gain on p a s t u r e  b e f o r e  weaning by Group A was 5 5 . 3 1  
l b s .  p e r  head ( 1 . 8 4  l b s .  ADG) compared w i t h  45.6 l b s .  p e r  head  
(1 .52  l b s .  A D G) f o r  Group 3.  The d i f f e r e n c e  i n  g a i n s  was l a r g e  
t h e  30  days  i n  d r y l o t  a f t e r  weaning .  Ca lves  i n  Group A g a i n e d  
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an average of 26.1 lbs per head (0.92 lbs. ADG); those in 
Group B, an average of 13.2 lbs. per head (0.44 lbs ADG). 
 
 Gains in the first 30 days did not differ significantly 
but gains for Group A were significantly (P .05) higher for 
both the 30 days in the drylot and the entire 60-day period.
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control group required 1.44 treatments per case of pinkeye 
compared with 1.74 treatments for those in the no-fly-control 
group. Sixty-four percent of all pinkeye treatments were on 
cattle in the no-fly-control group.  
 
 Greatest advantage of fly control in reducing pinkeye was 
early summer. Before July 15, 84% of the pinkeye treatments 
were on cattle in the no-fly-group. Cases of pinkeye were most 
numerous the last half of July. After July the incidence of 
pinkeye decreased and occurred about equally in both groups. 
 
 Average weaning weights of calves did not differ between 
groups, probably because most calves completely recover from 
pinkeye. However, some are permanently affected with impaired 
vision. In this study one calf was blind and had a 205-day 
adjusted weight 120 lbs. less than the average.  
 
 Because so many animals required treatment for pinkeye, 
both groups were handled about the same number of times. 
                       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Worming S t e e r s  Grazing 
Summer Bluestem P a s t u r e  

E .  F. Smith and J .  S .  Woolfolk 

One hundred and s i x t y- t h r e e  b lack  s t e e r s  averaging 4 0 2  
pounds were grazed from May 2 t o  October 3 ,  1972,  on n a t i v e  
bluestem p a s t u r e .  They were assembled by a buying f i rm  i n  
Memphis, Tenn., and d e l i v e r e d  March, 1972, averag ing  about 
350 pounds. They were f ed  corn s i l a g e ,  a l f a l f a  h a y ,  and 
about 5  pounds of  g r a i n  each d a i l y  u n t i l  s t a r t e d  on tes t  May 
2. They were a l l o t e d  t o  d i f f e r e n t  p a s t u r e s  desc r ibed  i n  
Table  1 . Even numbered s t e e r s  i n  each p a s t u r e  (about  h a l f )  
r ece ived  one bo lus  of t h i abendazo le  (15 grams) as a  worming 
agen t .  

The worming agent  d i d  n o t  s i g n i f i c a n t l y  a f f e c t  g a i n s .  

Table  1. E f f e c t  of worming on s t e e r s  g raz ing  summer bluestem 
p a s t u r e  May 2 t o  October  3 ,  1972, (155 days)  

T o t a l  Received No
no. of th iabendazo le t h i  abendazole  
s t e e r s 1  Avg. d a i l y  Avg. d a i l y  

ga in ,  l b s .  g a i n ,  l b s .  

Nonburned p a s t u r e  , 
no n i t r o g e n  

a p p l i e d  30 0.93 
4 0 #  N/Acre 20 1 . O O  
80# N/Acre 4 2  0.77 

Burned p a s t u r e ,  
no n i t r o g e n  

a p p l i e d  26 1.30 
40# N/Acre 1 4  1.45 
8 0 #  N/Acre 31 1.27 

1Even numbered steers under each t r e a t m e n t  r ece ived  th iabendazole .  
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F o u r  F o r a g e  S o r g h u m  S i l a g e  A d d i t i v e s  E v a l u a t e d

K .  K .  B o l s e n , J .  G .  R i l e y  a n d  J .  D .  H o o v e r

Summary

T w o  t r i a l s  w e r e  c o n d u c t e d  t o  e v a l u a t e  f o u r  f o r a g e  s o r g h u m
s i l a g e  a d d i t i v e s :  a m m o n i u m  i s o - b u t y r a t e ,  a u r e o m y c i n ,  s o d i u m
h y d r o x i d e ,  a n d  a  m i x t u r e  o f  a c e t i c  a n d  p r o p i o n i c  a c i d s .  A  c o n -
t r o l  s i l a g e  r e c e i v e d  n o  a d d i t i v e s .

I n  a n  a n i m a l  p e r f o r m a n c e  t r i a l ,  e a c h  o f  t h e  f i v e  s i l a g e s
w a s  f e d  t o  1 5  h e i f e r  c a l v e s  f o r  1 1 2  d a y s .  A l l  h e i f e r s  w e r e
f u l l - f e d  s i l a g e  p l u s  4  l b .  o f  r o l l e d  m i l o  a n d  2  l b .  o f  a  s o y -
b e a n  m e a l  s u p p l e m e n t  d a i l y .  T h e r e  w e r e  n o  s i g n i f i c a n t
d i f f e r e n c e s  i n  g a i n  o r  f e e d  c o n s u m p t i o n .  H e i f e r s  r e c e i v i n g
s o d i u m  h y d r o x i d e  s i l a g e  r e q u i r e d  m o r e  f e e d  p e r  l b .  o f  g a i n
( P < . 0 5 )  t h a n  t h o s e  r e c e i v i n g  a m m o n i u m  i s o - b u t y r a t e  o r  o r g a n i c
a c i d  s i l a g e s .  F e e d  c o s t  p e r  1 0 0  l b .  g a i n  w a s  l o w e s t  f o r  h e i f e r s
f e d  t h e  s i l a g e  w i t h  n o  a d d i t i v e .

I n  a  d i g e s t i o n  t r i a l , e a c h  s i l a g e  w a s  f e d  t o  3  w e t h e r  l a m b s
i n  t w o ,  1 2 - d a y  p r e l i m i n a r y  a n d  7 - d a y  c o l l e c t i o n  p e r i o d s .
D i g e s t i o n  c o e f f i c i e n t s  f o r  d r y  m a t t e r ,  o r g a n i c  m a t t e r ,  a n d
n i t r o g e n  r e t e n t i o n  w e r e  n o t  i n f l u e n c e d  b y  s i l a g e  t r e a t m e n t ;
h o w e v e r ,  c r u d e  p r o t e i n  d i g e s t i b i l i t v  w a s  l o w e r  ( P < . 0 5 )  f o r  l a m b s
f e d  t h e  s o d i u m  h y d r o x i d e  s i l a g e  r a t i o n  t h a n  f o r  l a m b s  f e d  a n y  o f
t h e  o t h e r  f o u r  s i l a g e  r a t i o n s .

S i l a g e  a n a l y s e s  s h o w e d  p H , a s h  p e r c e n t a g e  a n d  b u t y r i c  a c i d
p e r c e n t a g e  h i g h e s t  i n  t h e  s o d i u m  h y d r o x i d e  s i l a g e .

T h e s e  r e s u l t s  i n d i c a t e  t h a t  f e e d i n g  v a l u e s  o f  f o r a g e
s o r g h u m  s i l a g e  w e r e  n o t  s i g n i f i c a n t l y  i m p r o v e d  b y  a n y  o f  t h e
f o u r  a d d i t i v e s .

M a n y  f a c t o r s  a f f e c t  t h e  f e r m e n t a t i o n  a n d  q u a l i t y  o f  c o r n
a n d  f o r a g e  s o r g h u m , t h e  t w o  p r i n c i p a l  s i l a g e  c r o p s  i n  K a n s a s .
F i v e  o f  t h e  f a c t o r s  a r e  p l a n t  m a t u r i t y  a n d  m o i s t u r e  c o n t e n t  a t
h a r v e s t , f i n e n e s s  o f  c h o p , t y p e  o f  s t o r a g e  s t r u c t u r e ,  a n d
a n a e r o b i c  c o n d i t i o n s .  P r e v i o u s  r e s e a r c h  w i t h  s i l a g e  a d d i t i v e s
h a s  f o c u s e d  o n  d e v e l o p i n g  a c i d  c o n d i t i o n s  i n  t h e  s i l a g e  o r
m i n i m i z i n g  p r o d u c t i o n  o f  u n d e s i r a b l e  f e r m e n t a t i o n  e n d - p r o d u c t s .

I n t r o d u c t i o n
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T h e  f o u r  a d d i t i v e s  e v a l u a t e d  i n  t h e s e  e x p e r i m e n t s  m a y
i n h i b i t  m o l d  g r o w t h  a n d  a l t e r  f e r m e n t a t i o n  o r  c h a n g e  t h e
c h e m i c a l  s t r u c t u r e  a n d  n u t r i t i v e  v a l u e  o f  t h e  s i l a g e .

E x p e r i m e n t a l  P r o c e d u r e

A l l  f o r a g e  s o r g h u m  u s e d  w a s  g r o w n  i n  t h e  s a m e  l o c a t i o n  a n d
w a s  t h e  s a m e  v a r i e t y .  I t  w a s  h a r v e s t e d  b e t w e e n  S e p t e m b e r  1 7
a n d  2 4 , 1 9 7 1 ,  t o  m i n i m i z e  p l a n t  m a t u r i t y  d i f f e r e n c e s  b e t w e e n
t h e  s i l a g e  t r e a t m e n t s .  A p p r o x i m a t e l y  5 0  t o n s  o f  e a c h  s i l a g e
w e r e  e n s i l e d  i n  u p r i g h t ,  c o n c r e t e  s t a v e  s i l o s  ( 1 0  f t .  x  5 0  f t . )
a t  a b o u t  6 8 %  m o i s t u r e  ( a t  h a r v e s t ) .  T h e  f o r a g e  c h o p p e r  h a d  a
2 - i n c h  r e c u t t e r  s c r e e n .

T h e  s i l a g e  t r e a t m e n t s  w e r e :

S i l a g e  T r e a t m e n t D e s c r i p t i o n

1 C o n t r o l  -  n o  a d d i t i v e

A m m o n i u m  i s o - b u t y r a t e  ( A I B )  ,  1 0  l b .
1

2
p e r  t o n  o f  w e t  f o r a g e

3 Aureomyc in , 1  g r a m  p e r  t o n  o f  w e t
f o r a g e  ( 1  g m  o f  a u r e o m y c i n  p r e m i x e d
w i t h  1  l b . o f  f i n e l y  g r o u n d  m i l o )

4 S o d i u m  h y d r o x i d e  ( N a O H ) ,  2 8  l b .  p e r
t o n  o f  w e t  f o r a g e

5 O r g a n i c  a c i d  m i x t u r e  ,  3 0  l b .  p e r
2,3

t o n  o f  w e t  f o r a g e

T h e  a d d i t i v e s  w e r e  a d d e d  a t  t h e  s i l o  b l o w e r .

T r i a l  1 .  S e v e n t y - f i v e  H e r e f o r d  h e i f e r s  a v e r a g i n g  4 1 1  l b .  w e r e
u s e d  i n  a  1 1 2 - d a y  g r o w i n g  t r i a l  b e g i n n i n g  J a n u a r y  1 9 ,  1 9 7 2 .
T h r e e  p e n s  o f  f i v e  h e i f e r s  e a c h  w e r e  r a n d o m l y  a s s i g n e d  t o  e a c h
o f  t h e  f i v e  s i l a g e  t r e a t m e n t s .  A l l  r a t i o n s  c o n t a i n e d  a  f u l l
f e e d  o f  t h e  a p p r o p r i a t e  s i l a g e ,  4  l b .  o f  r o l l e d  m i l o  a n d  2  l b .
o f  s u p p l e m e n t  ( t a b l e  1 )  d a i l y .  G r a i n  w a s  a d d e d  t o  a s s u r e  a
m i n i m u m  a v e r a g e  d a i l y  g a i n  o f  1 . 7 0  l b .  N o  a t t e m p t  w a s  m a d e  t o
n e u t r a l i z e  t h e  s o d i u m  i o n s  i n  t h e  N a O H  s i l a g e  o r  t o  c o m p e n s a t e
f o r  t h e  a d d i t i o n a l  n i t r o g e n  i n  t h e  A I B  s i l a g e .  T h e  r a t i o n s  w e r e
m i x e d  a n d  f e d  t w i c e  d a i l y .  I n i t i a l  a n d  f i n a l  w e i g h t s  o f  h e i f e r s
w e r e  t a k e n  a f t e r  1 5  h o u r s  w i t h o u t  f e e d  o r  w a t e r ;  2 8 - d a y ,  i n t e r -
m e d i a t e  w e i g h t s  w e r e  t a k e n  a f t e r  t h e  a . m .  f e e d i n g .

1 Supp l i ed  by  W.  R .  Grace  and  Co . ,  Wash ing ton  Resea rch  Cen te r ,

2
Clarksville, Md.
O r g a n i c  a c i d  m i x t u r e  ( t r a d e  n a m e  -  C h e m S t o r )  c o n t a i n s  6 0 %  a c e t i c

3
a n d  4 0 %  p r o p i o n i c  a c i d s .
S u p p l i e d  b y  C e l a n e s e  C h e m i c a l  C o . ,  C o r p u s  C h r i s t i ,  T e x a s .
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T r i a l  2 . F i f t e e n  R a m b o u l l e t  w e t h e r  l a m b s  a v e r a g i n g  9 0  l b .  w e r e
u s e d  i n  a  d i g e s t i o n  a n d  n i t r o g e n  b a l a n c e  t r i a l .  E a c h  o f  t h e
f i v e  s i l a g e  t r e a t m e n t s  w a s  f e d  t o  t h r e e  l a m b s  i n  t w o ,  1 2 - d a y
p r e l i m i n a r y  a n d  7 - d a y  c o l l e c t i o n  p e r i o d s .  T h e  r a t i o n s  c o n t a i n e d
7 8  p e r c e n t  s i l a g e  a n d  2 2  p e r c e n t  s o y b e a n  m e a l  b a s e d  s u p p l e m e n t
( d r y  m a t t e r  b a s i s ) . D u r i n g  e a c h  p r e l i m i n a r y  p e r i o d ,  s i l a g e  w a s
o f f e r e d  f r e e - c h o i c e  f r o m  d a y  1  t h r o u g h  d a y  1 0 .  S i l a g e  v o l u n t a r y
i n t a k e  w a s  d e t e r m i n e d  f o r  e a c h  l a m b  o n  d a y s  8 ,  9 ,  a n d  1 0 .

C h e m i c a l  a n a l y s e s  o f  t h e  s i l a g e s  a r e  s h o w n  i n  t a b l e  2 .
O n l y  s l i g h t  d i f f e r e n c e s  w e r e  o b t a i n e d  i n  p r o x i m a t e  a n d  s t r u c t u r a l
c o m p o n e n t s  a m o n g  t h e  f i v e  s i l a g e s .  A s h  c o n t e n t  w a s  h i g h e s t  a n d
n e u t r a l  d e t e r g e n t  f i b e r  c o n t e n t  l o w e s t  i n  t h e  N a O H  s i l a g e .  C r u d e
p r o t e i n  a n a l y s i s  i n d i c a t e s  t h a t  o n l y  a b o u t  2 0  p e r c e n t  o f  t h e
n i t r o g e n  i n  t h e  A I B  w a s  r e c o v e r e d  i n  t h e  s i l a g e  a f t e r  f e r m e n t a -
t i o n  a n d  s t o r a g e .  A I B  c o n t a i n s  8 4  p e r c e n t  c r u d e  p r o t e i n
e q u i v a l e n t  s o  t h e  c a l c u l a t e d  c r u d e  p r o t e i n  i n  t h e  A I B - t r e a t e d
s i l a g e  w h e n  e n s i l e d  w a s  6 . 4 0  p e r c e n t .  I t s  c r u d e  p r o t e i n  c o n t e n t
w a s  5 . 4 0  p e r c e n t  w h e n  f e d .

A c i d  p e r c e n t a g e s  i n  t h e  s i l a g e s  a f t e r  f e r m e n t a t i o n  v a r i e d
w i d e l y .  T h e  c o n t r o l  a n d  a u r e o m y c i n - t r e a t e d  s i l a g e s  h a d  s i m i l a r
a m o u n t s  o f  a c e t a t e ,  l a c t a t e  a n d  b u t y r a t e .  T h e  A I B - t r e a t e d  s i l a g e
c o n t a i n e d  1 . 4 6  p e r c e n t  i s o - b u t y r a t e .  T h e  N a O H - t r e a t e d  s i l a g e  h a d
t h e  h i g h e s t  p H  ( 6 . 4 0 ) ,
t r a c e s  o f  l a c t a t e .  I t  w a s  a l s o  a  m u c h  d a r k e r  c o l o r  ( d a r k  b r o w n

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

t o  b l a c k )  t h a n  t h e  o t h e r  f o u r  s i l a g e s .

P e r f o r m a n c e  o f  h e i f e r s  i n  t r i a l  1  i s  s h o w n  i n  t a b l e  3 .
N o n e  o f  t h e  d i f f e r e n c e s  i n  d a i l y  g a i n  o r  f e e d  c o n s u m p t i o n  d i f f e r e d
s i g n i f i c a n t l y .  H e i f e r s  f e d  A I B  a n d  o r g a n i c  a c i d  s i l a g e  r a t i o n s
t e n d e d  t o  g a i n  f a s t e r  t h a n  h e i f e r s  f e d  t h e  o t h e r  t h r e e  s i l a g e
r a t i o n s . N a O H  s i l a g e  w a s  c o n s u m e d  i n  t h e  l a r g e s t  a m o u n t s ;  b u t
h e i f e r s  f e d  t h i s  s i l a g e  r e q u i r e d  m o r e  f e e d  p e r  l b .  o f  g a i n  ( P < . 0 5 )
t h a n  t h o s e  f e d  A I B  o r  o r g a n i c  a c i d  s i l a g e s .  A l s o ,  c o n s u m p t i o n
w a s  m o r e  v a r i a b l e  b e t w e e n  p e n s  o f  h e i f e r s  b e i n g  f e d  t h e  N a O H
s i l a g e  t h a n  t h o s e  f e d  t h e  o t h e r  s i l a g e s .  H e i f e r s  f e d  t h e  c o n t r o l
s i l a g e  r a t i o n  h a d  t h e  l o w e s t  f e e d  c o s t s  p e r  1 0 0  l b .  o f  g a i n .
A d d i n g  N a O H  o r  t h e  o r g a n i c  a c i d  m i x t u r e  i n c r e a s e d  f e e d  c o s t s  1 8
a n d  8  p e r c e n t ,  r e s p e c t i v e l y .

R e s u l t s  o f  t r i a l  2  a r e  p r e s e n t e d  i n  t a b l e  4 .  A p p a r e n t
d i g e s t i o n  c o e f f i c i e n t s  f o r  d r y  m a t t e r  a n d  o r g a n i c  m a t t e r  w e r e  n o t
s i g n i f i c a n t l y  a f f e c t e d  b y  s i l a g e  t r e a t m e n t .  C r u d e  p r o t e i n  d i -
g e s t i b i l i t y  w a s  s i g n i f i c a n t l y  l o w e r  ( p < . 0 5 )  a n d  p e r c e n t a g e  o f
n i t r o g e n  r e t a i n e d  t e n d e d  t o  b e  l o w e r  i n  l a m b s  f e d  t h e  N a O H  s i l a g e
r a t i o n  t h a n  i n  t h o s e  f e d  a n y  o t h e r  r a t i o n .  L a m b s  f e d  N a O H  s i l a g e
c o n s u m e d  1 4  t o  2 0  p e r c e n t  m o r e  s i l a g e  d r y  m a t t e r  d u r i n g  t h e  p r e -
l i m i n a r y  p e r i o d s  t h a n  a n y  o t h e r  g r o u p .

R e s u l t s
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T a b l e  1 .  C o m p o s i t i o n  o f  t h e  S u p p l e m e n t .

%
( d r y  m a t t e r  b a s i s )I n g r e d i e n t

Soybean  mea l 6 4 . 6 2
R o l l e d  m i l o 2 9 . 4 2
L i m e s t o n e 1 . 7 5
S a l t 2 . 5 0
F a t 1 . 0 0
T r a c e  M i n e r a l  P r e m i x 0 . 2 5
C h l o r t e t r a c y c l i n e a 0 . 3 5
V i t a m i n  A  P r e m i xb 0 . 1 1

aF o r m u l a t e d  t o  s u p p l y  7 0  m g .  p e r  h e i f e r  p e r  d a y .
bF o r m u l a t e d  t o  s u p p l y  3 0 , 0 0 0  I U  p e r  h e i f e r  p e r  d a y .

T a b l e  2 .  S i l a g e  A n a l y s e s  ( D r y  M a t t e r  B a s i s ) .

S i l a g e  t r e a t m e n t

C o n t r o l AIB Aureomycin NaOH O r g a n i c
a c i d

I t e m

D r y  m a t t e r ,  % 3 2 . 6 3 1 . 3 3 1 . 9 3 1 . 9 3 1 . 6
Ash, % 7 . 9 8 . 0 7 . 9 1 0 . 4 6 . 1
C r u d e  p r o t e i n ,  % 5 . 2 5 . 4 5 . 1 5 . 2 5 . 2
C r u d e  f i b e r ,  % 2 7 . 3 2 7 . 5 2 7 . 3 2 7 . 2 2 5 . 0

N e u t r a l  d e t e r g e n t
f i b e r ,  %

A c i d  d e t e r g e n t
f i b e r ,  %

L i g n i n ,  %

6 3 . 6 6 2 . 7 6 0 . 7 5 8 . 9 6 2 . 1

3 8 . 7 3 4 . 5 3 5 . 9 3 7 . 6 3 2 . 9
7 . 5 5 . 8 6 . 0 7 . 3 6 . 0

p H
A c e t a t e ,  %
P r o p i o n a t e ,  % - - - - a

L a c t a t e ,  % 4 . 2 4
B u t y r a t e ,  %
I s o - b u t y r a t e ,  %

4 . 1 9
0 . 8 1
- - - - a

4 . 0 0
0 . 1 2
- - - -a

4.17
0.98

- - - -a

1 . 4 6

4.10
0.92

- - - -a

3.75
0.17

6 . 4 0 4 . 1 0
2 . 1 2 1 . 8 8
0 . 4 4 1 . 1 9

Trace T r a c e
4 . 0 8 T r a c e

- - - -a - - - -a - - - -a

a
None detected.
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T a b l e  3 .  H e i f e r  P e r f o r m a n c e  ( T r i a l  1 ) .

I t e m

S i l a g e  t r e a t m e n t

C o n t r o l A I B Aureomycin NaOH O r g a n i c
a c i d

15 14
a

15 15 15
408 408 408 423 406
613 622 611 620 627

N o .  o f  h e i f e r s
I n i t i a l  w t . ,  l b .
F i n a l  w t . ,  l b .
A v g .  t o t a l  g a i n ,

l b .

A v g .  d a i l y  g a i n ,
l b .

205 214 203 197 221

1 . 8 3 1 . 9 1 1 . 8 1 1 . 7 6 1 . 9 7

A v g .  d a i l y  f e e db

S i l a g e ,  l b . 9 . 4 1 9 . 0 3 9 . 2 7 1 0 . 0 2 9 . 0 6
M i l o ,  l b . 3 . 4 0 3 . 4 0 3 . 4 0 3 . 4 0 3 . 4 0
S u p p l e m e n t ,  l b . 1 . 7 4 1 . 7 4 1 . 7 4 1 . 7 4 1 . 7 4
T o t a l ,  l b . 1 4 . 5 5 1 4 . 1 7 1 4 . 4 1 1 5 . 1 6 1 4 . 2 0

F e e d  c o s t / 1 0 0  l b .
g a i n  , $e 1 9 . 3 4 1 9 . 3 7 1 9 . 5 0 2 2 . 9 5 2 0 . 9 1

F e e d / l b .  g a i n ,  l b . 7 . 9c , d 7 . 4 3c
8 . 0 2

c , d
8 . 6 2d

7 . 2 0c

aO n e  h e i f e r  d i e d  ( a c c i d e n t a l  c a u s e ) .  
bD r y  m a t t e r  b a s i s .
c , dM e a n s  i n  t h e  s a m e  r o w  w i t h  d i f f e r e n t  s u p e r s c r i p t s  d i f f e r

s ign i f i can t ly  (P< .05 ) .e
F e e d  p r i c e s  p e r  t o n :  c o n t r o l  s i l a g e ,  $ 1 0 ;  A I B  s i l a g e ,  $ 1 1 . 5 0 ;
A u r e o m y c i n  s i l a g e ,  $ 1 0 . 0 4 ;  N a O H  s i l a g e ,  $ 1 2 . 6 0 ;  o r g a n i c  a c i d
s i l a g e ,  $ 1 4 . 5 0 ;  m i l o ,  $ 5 0 ;  a n d  s u p p l e m e n t ,  $ 1 5 0 .
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T a b l e  4 . R a t i o n  D i g e s t i b i l i t y ,  N i t r o g e n  R e t e n t i o n ,  a n d
V o l u n t a r y  S i l a g e  D r y  M a t t e r  I n t a k e  b y  L a m b s
( T r i a l  2 )a

S i l a g e  t r e a t m e n t

I t e m

C o n t r o l AIB Aureomycin NaOH O r g a n i c
a c i d

A p p a r e n t  d i g e s t i o n  c o e f f i c i e n t s

D r y  m a t t e r ,  % 6 4 . 6 6 3 . 3 6 5 . 5 6 7 . 3 6 5 . 0
O r g a n i c  m a t t e r ,  % 6 6 . 4

7 2 . 7 b
6 5 . 2 67.4 6 7 . 8

C r u d e  p r o t e i n ,  % 7 1 . 6 b 72.9 b 6 5 . 9 c
6 5 . 6
7 0 . 3b

N i t r o g e n  r e t a i n e d ,  % 4 1 . 7 4 1 . 2 44.1 3 9 . 4 4 1 . 5

V o l u n t a r y  s i l a g e  d r y
dm a t t e r i n t a k e 100 1 0 5 106 120 100

a
E a c h  v a l u e  i s  t h e  m e a n  o f  s i x  o b s e r v a t i o n s .

b ,c M e a n s  i n  t h e  s a m e  r o w  w i t h  d i f f e r e n t  s u p e r s c r i p t s  d i f f e r

d
significantly (p<.05). 

Control silage valued 100; intake of the other silages
r e p o r t e d  a s  p e r c e n t a g e  o f  t h e  c o n t r o l .



E f f e c t s  of Organic Acids on t h e  P r e s e r v a t i o n  
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and Feeding Value of Dry and High-moisture Milo 

O. J. Cox,  K.    K. Bolsen,  J.  G. Ri ley  
and D. B. Sauer 

Summary 

The f o u r  mi lo  t r e a t m e n t s  s t u d i e d  were: (1) a r t i f i c i a l l y  
d r i e d ,  ( 2 )  a r t i f i c i a l l y  d r i e d  + organ ic  a c i d s ,  ( 3 )  high-moisture 
e n s i l e d  and ( 4 )  high-moisture + o r g a n i c  a c i d s .  The d r y  mi lo  and 
high-mois t u r e  m i l o  conta ined 1 4  and 2 4  p e r c e n t  mo i s tu re ,  respec-  
t i v e l y .  Milo i n  t r e a t m e n t s  1, 2 ,  and 4 was s t o r e d  i n  un l ined  
conc re t e  b i n s ;  mi lo  i n  t r e a t m e n t  3 was e n s i l e d  i n  an a i r - t i g h t  
s i l o .  

Each of the f o u r  g r a i n  t r e a t m e n t s  w a s  fed t o  15 y e a r l i n g  
steers (avg. weight  - 700 lb .  ) for 104 days.  The f i n a l  r a t i o n s  
con ta ined  82 p e r c e n t  of t he  a p p r o p r i a t e  mi lo ,  13 p e r c e n t  s i l a g e  
and 5 p e r c e n t  supplement,  S t e e r s  r e c e i v i n g  high-mois t u r e  mi lo  
r a t i o n s  gained faster and more e f f i c i e n t l y  and had h i g h e r  
d r e s s i n g  pe rcen tages  than s t e e r s  r e c e i v i n g  dry  milo rations. 
S t e e r s  fed o r g a n i c  a c i d- t r e a t e d  m i  l o  r a t i o n s  consumed more feed 
but w e r e  less e f f i c i e n t  than s t e e r s  fed  u n t r e a t e d  mi lo  r a t i o n s .  
Carcass  q u a l i t y  and y i e l d  grades  were n o t  a f f e c t e d  by g r a i n  
t rea tment .  

A f t e r  t h r e e  months of s t o r a g e ,  high-mois t u r e  mi lo  t r e a t e d  
wi th  o rgan ic  a c i d s  had developed some mold and s p o i l a g e  ad j acen t  
t o  t h e  b i n  wa l l .  Moving t h e  g r a i n  t o  a po lye thy lene- l ined  b i n  
p reven ted  f u r t h e r  d e t e r i o r a t i o n .  

I n t r o d u c t i o n  

3 The e f f e c t i v e n e s s  of an o rgan ic  a c i d  mix ture  as a pre-  
s e r v a t i v e  f o r  r e c o n s t i t u t e d  mi lo  was r e p o r t e d  i n  the 1 9 7 2  
Cat t leman 's  Day B u l l e t i n  ( 5 5 7 ) .  Steers f ed  r e c o n s t i t u t e d  mi lo  
e i t h e r  e n s i l e d  i n  an a i r - t i g h t  s i l o  o r  treated wi th  o r g a n i c  
a c i d s  had s i m i l a r  f e e d l o t  performance. 

1Organic a c i d s  and f i n a n c i a l  suppor t  provided by C e  l anese  

2 Chemical Company, Corpus Chr i s t i , Texas, 
USDA Grain Marketing Research Center  and Department of  P l a n t  

3 Pathology. 
Organic a c i d  mixture  ( t r a d e  name - ChemStor) c o n t a i n s  6 0 %  a c e t i c  
and 40% p r o p i o n i c  ac ids .  













the r e l a t i o n s h i p  o f  bushe l  weight  t o  g e l a t i n i z a t i o n  pe rcen tage  
i s  l i n e a r .  Because f l a k e  we igh t s  o u t s i d e  t h o s e  l i m i t s  are 
unusua l ,  f l a k e  weight  a lone  may e s t i m a t e  g e l a t i n i z a t i o n  per-  
cen t ages  a c c u r a t e l y  ( c o r r e l a t i o n  c o e f f i c i e n t ,  -. 9 9 6 )  . 

The e q u a t i o n  f o r  t h e  l i n e  i n  f i g u r e  is:  % g e l a t i n i z a -  
t i o n  = 156.1 - (3.65 x bushe l  w e i g h t ) .  Thus,  i f  you produce a 
25-lb. f l a k e ,  g e l a t i n i z a t i o n  pe r cen t age  = 156.1 - (3 .65)  (25)  = 
6 4 . 8 % .  Each pound i n c r e a s e  i n  f l a k e  we igh t  dec r ea se s  
g e l a t i n i z a t i o n  by 3.65%. 

G e l a t i n i z a t i o n  pe r cen t ages  measured by enzymat ic  methods 
are somewhat h i g h e r  than  when e s t i m a t e d  by commonly used 
mic roscop ic  methods. A s t a r c h  g r a n u l e  ruptured a t  one s i t e  i s  
cons ide r ed  g e l a t i n i z e d  by mic roscop ic  methods. However, more 
g e l a t i n i z a t i o n  s t i l l  can t a k e  p l a c e .  

Optimum g e l a t i n i z a t i o n  i s  g e n e r a l l y  cons ide r ed  30 t o  50% 
when measured by mic roscop ic  methods. The optimum range w i l l  be 
h i g h e r  when measured by such enzyme methods a s  gas p roduc t ion .  

To e s t i m a t e  g e l a t i n i z a t i o n  pe rcen tage  from f l a k e  bushe l  
we igh t ,  t h e  g r a i n  must be  weighed under  c a r e f u l l y  c o n t r o l l e d  
c o n d i t i o n s  ( a s  g iven  i n  Exper imenta l  P rocedu re s ) .  Flakes that 
have passed  th rough  a i r  l i f t s  o r  o t h e r  conveying equipment w i l l  
be broken,  a t  l e a s t  t o  some e x t e n t .  That  i n c r e a s e s  t h e i r  
b u s h e l  we igh t ,  b u t  does  n o t  dec r ea se  g e l a t i n i z a t i o n  pe rcen tage .  

The r e l a t i o n s h i p  between b u s h e l  weight  and m i l l  c a p a c i t y  i s  
shown i n  f i g u r e  2 . Each 1-lb. d e c r e a s e  i n  bushe l  weight  reduces  
m i l l  c a p a c i t y  8.98 l b s .  per minute.  The equa t i on :  lbs. per 
minute = - 143 .01  + 8.98 (bushe l  we igh t )  d e s c r i b e s  the r e l a t i o n-  
s h i p .  Thus, f o r  a b u s h e l  we igh t  of  2 5  l b s .  , t h e  m i l l  c a p a c i t y  
was - 1 4 3 . 0 1  + 8.98 (25) or  81.5 l b s .  p e r  minute.  The 18" x 24"  
r o l l s  a r e  s m a l l e r  t han  t h o s e  used i n  most commercial feedlots. 
However, good working d a t a  can be developed f o r  i n d i v i d u a l  
f l a k e r s  by measuring m i l l  c a p a c i t y  wh i l e  producing f l a k e s  of 
v a r i o u s  b u s h e l  we igh t s  and p l o t t i n g  the r e s u l t s  on a graph.  

Experiment  II. Between s team- ches t  r e t e n t i o n  t imes  o f  2 0  and 
50 minu tes ,  each  a d d i t i o n a l  1 0  minutes  i n  t h e  chamber i n c r e a s e d  
g e l a t i n i z a t i o n  1.5%. Other workers  have shown t h a t  s h o r t  steam- 
i n g  times ( 5  t o  1 0  minutes)  produce unaccep tab le  f l a k e s .  
According t o  our d a t a ,  however, l i t t l e  i s  gained by s teaming 
more than 20  minutes .  However, unusual  g r a i n  c o n d i t i o n s  might  
c a l l  f o r  l o n g e r  s teaming t o  s o f t e n  t h e  g r a i n  f o r  adequate  f l a k i n g .  

Experiment  III. I n c r e a s i n g  t h e  mois t u r e  c o n t e n t  of g r a i n  e n t e r -  
i n g  t h e  s team chamber had n o  c o n s i s t e n t  i n f l u e n c e  on g e l a t i n i z a -  
t i o n .  Extremely dry g r a i n s ,  however, might  g ive  d i f f e r e n t  r e s u l t s .  



















Adapted Rumen Microorganisms1

(ARM) f o r  F e e d l o t  C a t t l e  

J .  G.  R i l e y ,  K .  K .  Bo l sen ,  and D .  L .  Good 

Summary 

Two t r i a l s  u s i n g  200 mixed b r e e d  steers were conduc ted  
t o  de t e rmine  e f f e c t s  of 0 ,  3 ,  6 ,  o r  12-ounce d r e n c h e s  o f  
Adapted Rumen Microorganisms (ARM) on subsequen t  f e e d l o t  
per formance .  An 85 p e r c e n t  c o n c e n t r a t e  r a t i o n  w a s  f e d  f o r  
90-days b e f o r e  d r e n c h i n g  w i t h  ARM. 

S t e e r s  r e c e i v i n g  t h e  12-ounce t r e a t m e n t  i n  t r i a l  1 g a i n e d  
1 4 . 4  pounds more p e r  head d u r i n g  t h e  n e x t  60-day f e e d i n g  p e r i o d .  
The 3 and 6-ounce t r e a t m e n t s  w e r e  less b e n e f i c i a l .  

The 12-ounce t r e a t m e n t  i n  t r i a l  2  produced a h i g h l y  s i g n i -  
f i c a n t  (P < .01) 15% i n c r e a s e  i n  r a t e  of g a i n  and a 1 2 . 5 %  i n -  
c r e a s e  i n  e f f i c i e n c y  compared w i t h  t h e  c o n t r o l  g roup .  

I n t r o d u c t i o n  

Most v e t e r a n  c a t t l e  f e e d e r s  have observed  t h a t  a f t e r  approx-  
i m a t e l y  90-100 days  o f  f u l l  f e e d i n g  o r  a t  800- 900 pounds,  Feed- 
l o t  c a t t l e ' s  r a t e  of  g a i n  and e f f i c i e n c y  o f t e n  d rop .  There  are 
s e v e r a l  t h e o r i e s  f o r  t h e  "90-day slump" i n c l u d i n g  d i f f e r e n c e s  i n  
g e n e t i c  background,  p r e v i o u s  t r e a t m e n t ,  and r a t i o n  adequacy.  
S t u d i e s  a t  W .  R. Grace's Washington Research C e n t e r  i n  C la rks-  
v i l l e ,  M d . ,  i n d i c a t e  t h a t  t h e  slump may be d u e ,  i n  p a r t  a t  least ,  
t o  a d e c r e a s i n g  r a t i o  o f  a c e t a t e  t o  p r o p i o n a t e  i n  t h e  rumen. I f  
s o  m i c r o b i a l  i n n o c u l a t i o n  o f  rumens o f  c a t t l e  on f e e d  90 days  
might  s t i m u l a t e  i n c r e a s e d  g a i n  and e f f i c i e n c y .  

Experimental  Procedure 

Two hundred mixed b r e e d  steers were f e d  a r a t i o n  composed 
o f  15% sorghum s i l a g e  and 85% c o n c e n t r a t e  ( r o l l e d  m i l o  and 
supplement )  9 0  d a y s .  I n  t r i a l  1, 100 steers then w e r e  randomly 
a l l o t t e d  t o  20 pens  of  5 each  and drenched  w i t h  Adapted Rumen 
Microorganisms (ARM) ( t a b l e  1 ) .  F i f t y  of t h e  o t h e r   100 steers 
( t r i a l  2 )  r e c e i v e d  a 12-ounce d rench  of  ARM and t h e  o t h e r  50 
s e r v e d  as c o n t r o l s .  I n d i v i d u a l  w e i g h t s  w e r e  t a k e n  two consecu-  
t i v e  days  a t  b o t h  t h e  b e g i n n i n g  and  the end of  each  t r i a l  and 
30 d a y s  a f t e r  d rench ing .  A l l  groups  w e r e  f e d  t h e  same r a t i o n  
t w i c e  d a i l y .  Ca rcas s  we igh t  and g r a d e  were c o l l e c t e d  f o r  e a c h  
s teer .  None w a s  f e d  a n t i b i o t i c s  o r  s t i l b e s t r o l .  

1Adapted rumen microorganisms ,  partial f i n a n c i a l  s u p p o r t ,  and 
t e c h n i c a l  a s s i s t a n c e  were p r o v i d e d  by W .  R .  Grace and Co.,  Wash- 
i n g t o n  Research C e n t e r ,  C l a r k s v i l l e ,  Maryland. Represen ted  by 
O. D. Myrick,  J r .  and P .  H .  Hahn. 
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Postweaning average daily gain and adjusted final weight 
for both steers and heifers were analyzed by least squares 
procedures using the same model except the birth date was 
not included as a covariate. 

Postweaning growth, puberty, and pregnancy data on the 
heifers in the 1971 calf crop are presented in table 10. 
The heifers were kept in drylot from weaning through the 
artificial insemination breeding period (early July). Their 
postweaning ration was 50% corn silage and 50% grass silage 
fed ad libitum or a grass silage and grain mixture to pro- 
vide an equivalent energy intake. The adjusted 400-day weight 
is based on a full weight; the adjusted 550-day weight is 
based on a shrunk weight. 

Date of puberty, defined as date of first observed 
standing estrus, was determined by checking animals for 
estrus twice daily. Body weights were taken every 28 days 
from weaning to the breeding period and again when the 
breeding period terminated. Heifers were inseminated only 
after standing for vasectomized bulls or other heifers. Fol- 
lowing the 45-day artificial insemination breeding season, 
heifers were placed on pasture for a 24-day natural service 
breeding period. The percentage of heifers reaching puberty 
by 15 months and the average age of those that reached 
puberty are for heifers observed in estrus up to the end of 
the artificial insemination breeding season only; the per- 
centage pregnant includes heifers that may have reach puberty 
and bred during the 24-day natural service breeding period. 

Phase II 

Data on calving and rebreeding as two year olds for 
heifers born in 1970 are presented in tables 11 and 12. 
They were bred in 1971 by artificial insemination to Hereford, 
Angus, Brahman, Devon and Holstein bulls and to Hereford 
and Angus bulls during the cleanup period. 

Because numbers of calves by each sire breed group 
were disproportionate among the cow breeding groups and 
because calves in some of the sire breed-dam breed subgroups 
were so few, weaning weights of the calves are not given 
and data in tables 11 and 12 were not statistically analyzed. 
That will be done with results published after data from 
three calf crops are available. Data presented here should 
be considered preliminary. 

Females in phase II will be bred as two year olds (to 
Hereford, Angus, Gelbvieh, Maine Anjou and Chianina bulls) 
to calve as three year olds. Then these cows will be bred 
naturally to Brown Swiss bulls for their third and fourth 
calves. 
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Charolais and Limousin calves used feed somewhat more 
efficiently than any other breed. Charolais and Angus-Here- 
ford reciprocally crossed steers were about average in feed 
efficiency; Jersey steers appeared to be less efficient 
than the other breeds. 

Simmental and Charolais steers were heavier than other 
breeds at slaughter because of their heavier weaning weights 
and higher average daily gains. South Devon, Limousin, and 
Angus-Hereford reciprocally crossed steers were all three 
similar in slaughter weights. 

Dressing percentage differences were not large, but 
Limousins dressed somehwat higher than other breeds and 
Jerseys dressed somewhat lower. 

All steers averaged between high Good and low Choice 
on the rail. On a scoring system of 9 for high Good, 10 
for low Choice, all steers averaged 9.5. The average grade 
and the percentage of all steers grading low Choice or better 
were lower for the 1971 calf crop than for the 1970 calf 
crop. The 1971 steers averaged slightly younger than the 
1970 steers, which could partially explain why the grades 
were lower. Also, some grading personnel changed between 
the two years, which may partially explain lower grades 
for the 1971 steers. Steers out of Angus cows graded some- 
what higher than steers out of Hereford cows. The average 
quality grade increased from the first to the last slaughter 
group, as expected. 

Limousin and Charolais steers had lower Yield Grade 
scores than other breeds with Simmental steers running close 
third. Larger rib eye areas and less external fat covering 
gave those three breeds the more desirable Yield Grade scores. 
Angus and Hereford straightbreds, Jersey crosses, and South 
Devon crosses were similar in Yield Grades while Angus-Here- 
ford reciprocally crossed steers tended to have the least 
desirable Yield Grades. Jersey steers had higher percent- 
ages of kidney and pelvic fat than other breeds did. 

Actual cutability and retail product percentages were 
definitely higher for Charolais steers followed closely by 
Limousins and then by Simmentals. South Devon Crosses and 
straightbred Angus and Herefords had cutability percentages 
about 3% below those of the first three breeds. Jersey and 
Angus-Hereford reciprocal crosses were similar in cut-out 
percentages. Steers out of Hereford dams had slightly higher 
cutability percentages than those out of Angus dams. 

Bone percentage differences were small between breeds. 
Charolais and Simmental steers had slightly higher bone per- 
centages than other breeds, and steers out of Hereford cows 
tended to have higher bone percentages than steers out of 
Angus cows. 









Table 3. Preweaning summary, 1970-71-72 calf-crops. 

Breed Breed No. birth Bi r th  Preweaning Adjusted 200- 200-day 
o f  s i re  o f  dam ca l vesa date wt.,  lb. A.D.G., lb. day wt., lb. b wt. ratio 

Hereford Hereford 132 Apr. 1 83.5 1.83 450 95.7 c
Angus Angus 203 Mar. 27 76.0 1.96 46 9 95.9 d 

Average 335 Mar. 29 79.8 1.90 459 95.8 e

Angus 
Hereford 

Jersey 

Hereford 179 Mar. 31 82.0 1.91 464 98.7 c 
Angus 157 Mar. 28 81.1 2.03 487 99.6 d
Average 336 Mar. 30 81.6 1.97 475 99.2  e

Hereford 116 Mar. 31 74.8 1.87 449 95.5 c
Angus 167 Mar. 24 71.1 1.92 455 93.0 d
Average 283 Mar. 28 73.0 1.90 452 94.4 e 

South Devon Hereford 107 Apr. 2 88.1 1.89 467 99.4 c
Angus 108 Mar. 31 83.3 2.03 490 100.2 d
Average 215 Apr. 1 85.7 1.96 478 99.8 e 

Limousin Hereford 179 Apr. 11 88.4 1.93 473 100.6 c 
Angus 174 Apr. 7 84.7 2.06 498 101.8 d
Average 353 Apr. 9 86.5 1.99 485 101.3 e 

Simmental Hereford 182 Apr. 6 93.5 1.99 492 104.7 c
Angus 202 Apr. 1 88.6 2.10 51 0 104.3 d
Average 384 Apr. 3 91.1 2.05 501 104.6 e 

Charolais Hereford 163 Apr. 4 93.9 2.00 493 104.9 c
Angus 195 Mar. 31 90.0 2.13 516 105.5 d
Average 358 Apr. 2 91.9 2.06 505 105.4 e 

Average o f  Hereford 1058 Apr. 3 86.3 1.92 470 100.0 
a l l  s i re  Angus 1206 Mar. 31 82.1 2.03 489 100.0 
breeds Average 2264 Apr. 1 84.2 1.98 479 100.0 

a Includes a l l  steer and heifer calves weaned. 
Adjusted t o  a steer and a 5-, 6, and  -,  7-year-old cow bases. 
Ratio computed re la t i ve  to average f o r  Hereford cows adjusted t o  a steer cal f  and a 5-. 6-, and 7-year-old cow bases. 
Ratio computed re la t i ve  t o  average f o r  Angus cows, adjusted t o  a steer c a l f  and a 5-, 6-, and 7-year-old cow bases. 
Ratio computed re la t i ve  t o  overal l  average adjusted t o  a steer c a l f  a n d  a 5-. 6-, and 7-year-old cow bases. 









Table 7. Least squares means f o r  y i e l d  grade, r i b  eye area, f a t  thickness and percentages o f  kidney,                  78
pelvic, and heart fata, 1971 c a l f  c r o p . 

U.S.D.A. Yield Grade Ribeyearea, sq. in.  

200 242 284 Avg. 200 242 284 Avg. 

3.0 3.1 3.4 3.2 11.0 11.9 11.7 11.5 
3.6 4.0 3.8 3.8 10.9 12.0 11.6 11.5 
3.3 3.6 3.6 3.5 11.0 12.0 11.6 11.5 

Fat thickness, in. 

200 242 284 Avg. 

.45 .66 .63 .58 

.71 .91 .83 .82 

.58 .79 .73 .70 

Estimated kidney, pelv ic  
and heart fat, % 

200 242 284 Avg. 

2.7 2.2 2.4 2.4 
3.1 3.8 2.8 3.2 
2.9 3.0 2.6 2.8 

Breed Breed 
o f  s i re  o f  dam 

Hereford 
Angus 

Hereford 
Angus 
Average 

Angus 
Hereford 

Hereford 
Angus 
Average 

Jersey Hereford 
Angus 
Average 

Hereford 
Angus 
Average 

South Devon 

 
Limousin Hereford 

Angus 
Average 

Simmental Hereford 
Angus 
Average 

Charolais Hereford 
Angus 
Average 

Average o f  
a l l  s i re  
breeds 

Hereford 
Angus 
Average 

a Data fo r  a l l  carcass t r a i t s  adjusted by regression on b i r t h  date t o  the average age of each slaughter group, and adjusted 
f o r  age o f  dam. 



Table 8 . 
Least squares means f o r  actual percentages of cu tab i l i t y ,  r e t a i l  product, f a t  t r i m  and bone, 

a
 

1971 c a l f  crop. 

Breed Breed Cutabi l i ty ,  % Reta i l  product, %c Fat t r i m ,  % Bone, % 
of s i r e  of dam 200 242 284 Avg. 200 242 284 Avg. 

c
200 242 -284 Avg. 200 242 284 Avq. 

Hereford Hereford 54.3 54.3 54.1 54.2 67.2 66.8 66.1 66.7 20.0 21.4 22.4 21.3 12.8 11.8 11.5 12.0 
Angus Angus 53.5 50.2 52.2 52.0 66.9 63.1 64.5 64.8 21.4 26.4 24.9 24.2 11.7 10.4 10.6 10.9 

Average 53.9 52.3 52.3 53.1 67.1 65.0 65.3 65.8 20.7 23.9 23.7 22.8 12.3 11.1 11.1 11.5 

Angus Hereford 51.9 51.5 51.8 51.7 64.7 64.2 63.7 64.2 23.1 24.7 25.1 24.3 12.1 11.0 11.2 11.4 
Hereford Angus 53.2 51.8 51.2 52.1 65.9 64.3 63.0 64.4 22.2 24.7 26.4 24.4 11.9 10.9 10.6 11.1 

Average 52.6 51.7 51.5 51.9 65.3 64.3 63.4 64.3 22.7 24.7 25.8 24.4 12.0 11.0 10.9 11.3 

Jersey Hereford 52.6 51.7 52.2 52.2 66.0 64.4 64.1 64.8 21.5 23.1 24.4 23.0 12.6 12.4 11.6 12.2 
Angus 51.6 51.2 52.4 51.7 64.1 64.5 65.1 64.6 23.9 23.8 23.6 23.8 11.9 11.7 11.3 11.6 
Average 52.1 51.5 52.3 52.0 65.1 64.5 64.6 64.7 22.7 23.5 24.0 23.4 12.3 12.1 11.5 12.0 

South Devon Hereford 54.0 51.9 53.1 53.0 67.3 65.1 64.8 65.7 19.6 23.1 23.9 22.2 13.0 11.7 11.3 12.0 
Angus 54.2 49.7 53.5 52.5 68.1 62.2 65.9 65.4 19.9 27.1 22.9 23.3 12.0 10.8 11.2 11.3 
Average 54.1 50.8 53.3 52.7 67.7 63.7 65.4 65.6 19.8 25.1 23.4 22.8 12.5 11.3 11.3 11.7 

Limousin Hereford 55.7 54.0 56.0 55.2 68.4 67.3 68.8 68.2 20.0 21.0 19.2 20.1 11.6 11.6 12.0 11.7 
Angus 56.0 55.7 55.4 55.7 69.3 68.4 67.4 68.4 18.8 20.5 21.7 20.3 11.9 11.1 10.9 11.3 
Average 55.9 54.9 55.7 55.5 68.9 67.9 68.1 68.3 19.4 20.8 20.5 20.2 11.8 11.4 11.5 11.5 

Simmental Hereford 55.4 56.2 56.3 56.0 67.9 69.2 68.6 68.6 18.4 18.3 18.6 18.4 13.8 12.5 12.8 13.0 
Angus 54.2 54.5 54.4 54.4 67.0 67.3 66.6 67.0 20.2 20.6 21.4 20.7 12.8 12.1 12.0 12.3 
Average 54.8 55.4 55.4 55.2 67.5 68.3 67.6 67.8 19.3 19.5 20.0 19.6 13.3 12.3 12.4 12.7 

Charolais Hereford 58.3 56.7 56.8 57.3 71.1 69.9 68.8 69.9 15.9 17.3 18.9 17.4 13.0 12.8 12.2 12.7 
Angus 55.6 55.9 54.8 55.4 68.8 68.9 67.0 68.2 18.8 19.3 21.4 19.8 12.4 11.8 11.6 11.9 
Average 57.0 56.3 55.8 56.4 70.0 69.4 67.9 69.1 17.4 18.3 20.2 18.6 12.7 12.3 11.9 12.3 

Average Hereford 54.6 53.8 54.3 54.2 67.5 66.7 66.4 66.9 19.8 21.3 21.8 21.0 12.7 12.0 11.8 12.2 
o f  a l l  Angus 54.0 52.7 53.4 53.4 67.2 65.5 65.6 66.1 20.7 23.2 23.2 22.4 12.1 11.3 11.2 11.5 

sirebreeds Average 54.3 53.2 53.9 53.8 67.3 66.1 66.0 66.5 20.3 22.3 22.5 21.7 12.4 11.6 11.5 11.8 

a Data f o r  a l l  carcass t r a i t s  adjusted by regression on b i r t h  date t o  the average age o f  each slaughter group, 
and adjusted f o r  age o f  dam. 

b Cutabi l i ty.  % = Actual y i e l d  o f  boneless, c losely trimmed   beef from the round, lo in ,  r i b ,  and chuck.                                     79  

Reta i l  Product. % = Actual y i e l d  o f  boneless, c losely trimmed beef from the, carcass. 





Table 10. Postweaning growth and reproductive performance o f  yearl ing heifers, 1971 calf crop. 

postweaning Adj. Adj. % reaching Avg. age 
Breed Breed No. avg. da i l y  400-day a 550-day puberty a t  puberty 
o f  s i r e  of dam heifers gain, lb. wt., lb. wt., lb. by 15 mos. days 

% d pregnant 

Hereford Hereford 16 0.99 61 6 742 81 415 88 
Angus Angus 21 1.07 653 764 100 3 70 90 

Average 37 1.03 635 754 92 393 89 

Angus Hereford 27 1.18 665 783 
Hereford Angus 24 1.13 681 782 

Average 51 1.16 674 783 

Jersey Hereford 
Angus 
Average 

South Devon Hereford 
Angus 
Average 

Limousin   Hereford 
Angus 
Average 

Simmental Hereford 
Angus 
Average 

Charolais Hereford 
Angus 
Average 

Average o f  Hereford 155 1.12 653 781 92 395 86 
a l l  s i r e  Angus 157 1.12 677 782 99 366 89 
breeds Average 31 2 1.12 665 781 96 380 88 
aAdjusted 400-day weight = Adjusted 200-day weight + (200-day postweaning average da i l y  gain x 200 days). 
bAdjusted 550-day weight = Adjusted 200-day weight + (350-day postweaning average da i l y  gain x 350 days). 
 c Includes only heifers reaching puberty by 15 months and should be interpreted i n  re la t ion  to  the percentage reaching 
puberty by 15 months. d Breeding period was 46 days by a r t i f i c i a l  insemination and 24 days by natural service.                                                                         81












