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SOURCES OF SUPPLEMENTAL PROTE I N  W I TH 
CORN S I LAGE FOR GROW I NG CATTLE 

L .  F .  P a l mer , L .  B .  Emb r y ,  J. G .  Not h n aa e l . 
R .  M .  L u t h er an d M .  J .  Goet z 

- . 

Dep a r t me n t  o f  A n i m a l  a n d  Ran g e  S c i en c es 

CATTLE 83-9 

On e h u n d r e d  n i n et y - t w o  H e r e f o r d , A n g u s  a n d  H er ef or d -Ang u s  
s t e e r  c a l ves averag i n g 5 2 0  l b  i n i t i a l l y  wer e f ed f or 1 05 d a y s . 
Cor n s i l ag e  was �up p l emen t ed w i t h  var i ou s  s o ur c e s  of p r ot e i n 
wh i c h d i f f er e d  i n  a m i n o  a c i d  p r of i l e  a n d  p r ot e i n s o l ub i l i t y .  

D i e t s  c o n s i s t ed o f  90% c o r n  s i l a g e  a n d  1 0% s up p l emen t on a 
d r y  b as i s .  Corn s i l ag e  ( 34% D M > was s t o r e d  i n  t wo t ower s i l o s .  
S i l aq e  i n  o n e  ser ved a s  a c on t r o l  a n d  f or a g e  i n  t h e  o t h er w a s  
t r ea t ed w i t h a m i c r ob i a l s i l ag e  ad d i t i ve .  Twe n t y - f ou r  p en s  w i t h  
8 s t e e r s each wer e used f or s i x  d i e t a r y  t r eat men t s  ( f ou r  r ep l i 
c a t i on s ) . C o r n  s i l a g e  t r e a t m e n t s  w e r e  b a l a n c ed a c c or d i n g  t o  
p r o t ei n t r e a t m e n t  g r ou p s . D i e t a r y  s up p l emen t s  wer e c on t r o l , 
u r e a , soybean m e a l , h ea t - t r ea t e d soybean m e a l -who l e  s o yb e a n s  
C SBM-SB > , ur ea-d e h yd r a t ed a l f a l f a  m e a l  a n d  soyb ean m e a l - d e h y 

d r a t e d  a l f a l f a  m e a l  a n d  p r o v i d e d  p r o t e i n l eve l s  o f  9 . 1 9 ,  1 1 . 64 ,  
1 1 . 22 ,  1 1 . 29 ,  1 1 . 20 an d 1 1 . 23 % , r es p ec t i v e l y ,  i n  t h e  d r y  d i e t s .  

Resu l t s  s h owed t h at aver a g e  d a i l y  g a i n i n c r eased w i t h  
i n c r e as i n g  w e i g h t  a n d  t i me o n  e x p er i me n t . F as t er r a t e s  of g a i n 
C P < . 0 1 )  were ob t a i n ed b y  st eer s f e d p r o t e i n - s u p p l emen t ed d i e t s  

a s  c o m p ar ed t o  t h e  c on t r o l  g r o u p . No d i f f er en c es i n  w e i g h t  g a i n 
w e r e  o b ser ved b et ween p r o t e i n -s up p l emen t ed s t e e r s  at 1 05 d a y s . 
Howeve r , u r e a - f ed s t e e r s  s h o w e d  l ower r at es of g a i n t h an t h e  
ot h er p r o t e i n - s u p p l emen t e d g r o u p s d ur i n g t h e  f i r st 2 6  d ay s  < 1 . 77 
vs 1 . 92 l b ) . H i g h er < P< . 05 )  amou n t s  of f ee d  w e r e  c on sumed b y  
s t e e r s  f ed s up p l emen t a l  sour c es o f  p r ot e i n a s  c om p ar ed t o  t h e  
c o n t r o l  g r ou p  w i t h  n o  d i f f er en c e s  < P< . 05 )  b e t ween p r ot e i n 
sour c e s . 

S t ee r s  f ed p r ot e i n s up p l emen t s  h a d  l o wer < P< . 0 5 )  f ee d  
r e qu i r emen t s  t h an c o n t r o l s .  A m o n g  p r o t e i n -s up p l emen t e d  c a l ves , 
t h ose f ed s o y b e a n  m e a l  o r  h e a t - t r ea t ed SBM-SB s up p l emen t s  h ad 
l o wer f eed r e qu i r emen t s  t h an s t e e r s  f ed s up p l emen t s  w h i c h c o n 
t a i n e d  u r ea . No d i f f er en c es < P > . 05 ) i n  f ee d  e f f i c i en c y  wer e 
o b s e r v e d  b e t ween t h e  o t h er p r o t e i n - s u p p l emen t ed g r ou p s .  

P r e v i ous r esear c h  s t u d i es a t  t h i s  st at i on c om p a r e d  t h e  
ef f ec t s  o f  c o n ven t i on a l  soybean m e a l � s p ec i a l h ea t - t r ea t ed soy
b ean m e a l  or u r ea i n  s up p l emen t s  f or f i n i sh i n g c a t t l e  f e d g r o u n d  
e a r  c or n . T h e s e  s up p l emen t s  r ep r e s e n t  var i a t i o n s  i n  p r ot e i n 
s o l u b i l i t y a n d  a m i n o  ac i d  c om p os i t i on .  T h e  o b j e c t i ve of t h e  
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s t u d i es was t o  d e t er m i n e  ef f ec t s  of t h e s e  c h a r ac t er i s t i c s on 
p er f or man c e  o f  c at t l e  f ed c o r n  g r a i n a n d  l ow p r o t e i n r o u g h a g e  
( c ob p or t i o n of t h e  e a r  c or n ) f i n i s h i n g d i et s .  R e s u l t s  s h owed a 

g ood r es p o n s e  t o  p r ot e i n s up p l e me n t a t i on i n  t e r ms of f ee d l o t  
p e r f o r m an c e  w i t h  essen t i a l l y n o  d i f f er e n c es b e t ween s up p l e m en t s .  

R e s ea r c h  s t ud i es r e p or t ed i n  t h e  l i t er a t u r e  h ave e x p l a i n ed 
s o m e  of t h e  p r i n c i p l es of p r o t e i n u t i l i z a t i on i n  t h e  r u m i n a n t  as 
a f f e c t ed by a m i n o  a c i d  p r of i l e  ( p r o t e i n q u a l i t y )  and p r o t e i n 
s o l ub i l i t y .  S o m e  s t ud i es h a v e  i n d i c a t ed t h a t  f ee d  p r o t e i n 
r ea c h i n g  t h e  l ow e r  g u t  h a s an e f f ec t  o n  n i t r og en m e t ab o l i sm o f  
t h e  r u m i n a n t , t h a t  a v a i l a b i l i t y  of a m i n o  a c i d s f or a b s or p t i on i s  
i n f l u e n c e d . b y  s o l u b i l i t y c h a r ac t e r i s t i c s o f  d i e t a r y  p r o t e i n ,  a n d  
t h at s o m e  a m i n o  ac i d s c an b e  l i m i t i n o i n  m i c r ob i a l p r o t e i n .  
O t h er s t ud i e s w i t h  p r ot e i n s o u r c es var y i n g  i n  p r ot e i n s o l ub i l i t y 
h a ve sug g es t e d  t h �t t h e  v a l u e  of p r o t e i n w h i c h e s c a p e s  d eg r a d a 
t i on i n  t h e  r umen may l i e i n  t h e  a b i l i t y t o  c omp l e m e n t  a m i n o  
ac i d  c omp os i t i on o f  m i c r ob i a l p r ot e i n s . 

I n  t h i s e x p e r i m e n t l i g h t e r  w e i g h t  c a t t l e  w e r e  u s e d  t h a n i n  
t h e  f i r s t  s t u d y .  Cor n s i l ag e  was s up p l e me n t ed w i t h  var i ous 
sour c e s  o f  p r ot e i n wh i c h d i f f er e d  i n  ami n o  a c i d  c o m p os i t i o n ,  
p r o t e i n s o l ub i l i t y a n d  ( or )  d eg r a d a b i l i t y i n  r u men f l u i d .  T h e  
o b j e c t i ve w a s  t o  d e t er m i n e  e f f e c t  o n  p e r f o r m a n c e  of t h e s e  p r o
t e i n sour c es a s  s up p l e m e n t s  t o  c o r n  s i l a g e  f or g r ow i n g  c at t l e .  

O n e  h u n d r ed n i n e t y- t wo H e r e f o r d , A n g u s  a n d  H e r e f o r d -An g u s  
st eer c a l ves a v e r a g i n g ab o u t  520 l b  w e r e used i n  t h e  ex p er i me n t .  
Th ey w e r e  s e l e c t ed f r o m  a l a r g e r  g r o u p  p ur c h ased a t  a l oc a l  
l i vest oc k auc t i on ab out 6 w k  ( p r e l i m i n ar y  p er i od )  p r i or t o  
b e g i n n i n g o f  t h e  ex p er i me n t . U p o� a r r i v a l  t h e  s t eer s w e r e f ed a 
m i x t u r e  of l ow - q u a l i t y g r as s  a n d  a l f a l f a  h a y  at a b o u t  1 2  l b  p e r 
h ead d a i l y . Wh o l e c o r n  g r a i n was s t a r t ed a t  2 l b  p er h ead d a i l y  
an d i n c r eased b y  1 l b  d a i l y  t o  5 l b .  A l f a l f a - b r o m e g r a s s  h ay l a g e  
( 65% D M > r e p l a c e d  t h e  h a y  a f t er 1 w k  a t  a l ev e l  t o  s up p l y a 

s i m i l a r amou n t  of d r y  f ee d  as h ay .  A c o r n  s up p l e m e n t  w i t h  
d i c a l c i u m p h os p h at e ,  t r a c e  m i n e r a l  s a l t ,  A u r e o - S  7 0 0  ( c h l o r t e t 
r ac y c l i n e a n d  s u l m e t ) a n d  v i t a m i n  A w a s  f ed a t  1 l b  p er h ead 
d a i l y  d u r i n g t h e  f i r s t 4 wk of t h e  p r e l i m i n a r y  p e r i od .  

T w o  w e e k s  p r i or t o  t h e  b e g i n n i n g o f  t h e  e x p e r i m en t ,  t h e  
a l f a l f a - b r o m e  h a y l ag e ,  w h o l e c o r n  g r a i n a n d  s up p l e m e n t  w e r e 
r ep l a c e d  w i t h  a f u l l f ee d  of c or n  s i l ag e  C 3 4 %  D M > w i t h ou t  s u p 
p l emen t a l  p r o t e i n .  T h i s  p r ac t i c e  was c ar r i e d  out t o  a d a p t  t h e  
c a t t l e  t o  t h e  c o r n  s i l ag e  b as a l  d i e t p r i o r t o  s t ar t i n g  t h e  
ex p er i m e n t . T o  a c c omp l i s h t h i s ,  e a c h  an i m a l  r ec e i ved a n  a ver a g e  
o f  1 5  l b  o f  c o r n  s i l ag e  an d t h en f e e d  i n c r ea s e d  g r ad ua l l y  t o  
a b o u t  3 5  l b  o n  a n  a s  f ed b a s i s .  Dur i n g t h e  2 - w k  p er i o d ,  t h e  
c a t t l e h a d  a c c es s  t o  d i c a l c i u m p h os p h a t e  a n d  t r ac e  m i n er a l  s a l t 
on a . f r ee -c h o i c e  b a s i s .  

4 1  



Dur i n g t h e  p r e l i m i n ar y  p h as e , t h e  s t ee r s  wer e p ro c esse d  a n d  
p r oc ed ur es i n c l uded p l a c e m e n t  of an e a r  t a g  i n  e a c h  ear , i mp l an 
t at i on w i t h  3 6  m g  o f  z er a n o l  C Ra l g r o ) , a p p l i c a t i on o f  War b e x  
< p ou r -o n ) f or p a r a s i t e  c o n t r o l , vac c i n a t i on a g a i n s t B ov i n e  V i r us 

D i ar r h ea . < BVD > a n d . Bo v i n e  R h i n ot r a c h e i t i s  < I BR > , an d i n j ec t i on 
of C l ost r i d i um -c h auvoe i - s e p t i c um - n o v y i - s or d e l l i  b a c t er i n .  

T h e  i n i t i a l w e i g h t  was a s h r u n k w e i g h t  o b t a i n ed a f t e r  an 
overn i g h t  s t a n d  of a b o u t  1 8  h r  w i t h out wat e r  or f ee d . T h e  
s t e e r s  w e r e  t h en a l l ot t ed i n t o  2 4  p e n s o n  b as i s  of w e i g h t  a n d  
b r eed g r oup w i t h  s i x H e r e f o r d  a n d  t wo H e r ef o r d -An g u s  o r  A n g us 
p e r  p e n . D i e t a r y  t r e a t me n t s  wer e r ep l i c a t ed f our t i mes a n d  
c o n s i s t ed o f  a d i e t c on t a i n i n g 90% c o r n  s i l ag e  a n d  l OX sup p l e
m e n t  e n  a d r y  b as i s .  Sup p l emen t s  used d ur i n g t h i s  e x p er i men t 
i n c l ud ed : 

1 .  C on t r o l  sup p l emen t 
2 .  Urea sup p l emen t 
3 .  Soybean mea l s up p l emen t 
4 .  Heat - t r ea t e d  soybean m ea l - wh o l e soyb ean sup p l ement 
5 .  Urea- d e h y d r a t e d  a l f a l f a  meal sup p l emen t 
6 .  Soybean mea l - d eh yd r at ed a l f a l f a  mea l  sup p l e m e n t  

I n g r e d i en t  c om p os i t i on o f  s up p l emen t s  i s  sh own i n  t ab l e 1 .  
T h e  c o n t r o l  s up p l emen t w i t h out a h i g h p r ot e i n i n g r e d i en t  ser ved 
as a measur e of r e s p o n s e  to t h e  var i ou s  sour c e s  o f  s u p p l emen t a l  
p r ot e i n .  

T h e  urea s up p l emen t w a s  f or m u l a t e d  t o  s u p p l y  s i m i l ar l ev e l s 
of p r o t e i n  as d i d t h e  ot h er p r ot e i n - s u p p l emen t ed d i e t s  w i t h  
. 84X o f  u r e a  o n  a d r y  b as i s .  T h i s  sup p l emen t w a s  used t o  t e st 
e f f ec t s  on a n i m a l  p er f orman c e  of a p r ot e i n sour c e  d ev o i d o f  
a m i n o  a c i d s an d t o t a l l y  s o l ub i l i z e d  i n  r umen f l u i d .  

T h e  soyb ean mea l sup p l e m e n t  c o n s i s t e d  of soybean 
f l a k e s  ( 50 %  c r ud e  p r o t e i n  o n  a d r y  b as i s )  p r oc essed u n d er 
ven t i o n a l  p r oc e d u r e s  b y  T r i p l e  " F "  Feed s ,  Des M o i n es , I A .  
c o n s i d er ed a h i g h q u a l i t y p r ot e i n a s  measured b y  a m i n o  
c o m p os i t i on b ut . read i l y  d eg r ad ed i n  t h e  r umen . 

m e a l  
c o n ·

I t  
ac i d  

T h e h ea t - t r e a t e d  soyb ean mea l -wh o l e soyb ean p r od u c t  ( ma n u 
f ac t ur ed b y  t h e  same c omp a n y >  c on s i s t e d  of a m i x t u r e  of 4 0 %  
wh o l e  s o y b e a n s  a n d  6 0 %  s o l ven t p r o c essed s o y b e a n  m e a l  ( 44% ) . I t  
w i l l  b e  r ef e r r ed t o  a s  h ea t - t r e a t e d  SBM-SB i n  t h i s r e p or t . Th e 
b l en d  w a s  d r y  e x t r ud ed a n d  h ea t - t r eat e d  at 320 F u n d er p r es s u r e  
b y  t h e  I n s t a p r o  met h od . Th e p r oc e ss i n g  was e x p e c t e d  t o  r e d u c e 
r a t e  o f  r u m i n a l  d e g r ad a t i on i n  c ompar i so n  t o  soyb ean mea l . Th i s  
b l en d  c o n t a i n e d  6 %  e t h er e x t r ac t  a n d  7 %  c r u d e  f i b e r . 

I n  t h e  urea-deh y d r a t ed a l f a l f a  mea l s up p l e m en t ,  e a c h  
p r ot e i n  sour c e  p r o v i d e d  s i m i l ar l ev e l s of p r ot e i n on a d r y  
b a s i s .  Deh y d r a t ed a l f a l f a  m e a l  i s  c o n s i d er ed t o  b e  s o l ub i l i z e d  
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l a r g e r  a m o u n t s  of p r o t e i n f r o m  a l f a l f a  m e a l e s c a p i n g r u m e n  
d e g r a d a t i on .  I n  c o mb i n a t i on w i t h  u r e a , a l f a l f a  p r o t e i n h a s  b e e n  
r e p o r t e d  t o  i m p r o v e  u t i l i z a t i on o f  t ot a l  d i et a r y  n i t r o g e n . 

T h e  soyb e a n - m e a l  d eh y d r a t ed a l f a l f a  m e a l s up p l e m e n t  w a s  
f or mu l a t ed t o  d et e r m i n e  b en e f i t s o f  a l f a l f a  m e a l p r o t e i n s c o m
b i n ed w i t h  s o y b e a n  m e a l . E a c h  w a s  u s e d  t o  m e as u r e  t h e  ef f ec t  o f  
c o mb i n i n g i n g r ed i en t s  o f  v a r y i n g  s o l u b i l i t y a s  w a y s  of i mp r o v i n g  
p r ot e i n u t i l i z a t i on w h e n  f ed a s  s up p l e m e n t s  t o  l o w p r o t e i n d i e t s  
f o r g r o w i n g  c a t t l e .  

T h e  c o r n  s i l a g e  f r om t h e  1 98 1  c r o p  w a s  s t or e d  i n  t w o  t ow e r  
s i l os ,  f or a g e  f r om o n e  ser ved as t h e  c on t r o l  a n d  t h e  o t h e r 
s i l a g e  t r e a t e d  w i t h a m i c r ob i a l s i l ag e  a d d i t i ve .  D a t a  f or 
s i l a g e  t r e a t m e n t  a r e  p r esen t e d  s e p ar a t e l y i n  t h i s b u l l e t i n .  
Pr o t e i n su p p l e m e n t t r e a t m en t s  w e r e b a l a n c e d a s  t o  s i l ag e  t r e a t 
m e n t s . 

P r ot e i n c o n t en t s  o n  a d r y  b a s i s f or c o n t r o l , u r ea , s o y b e a n  
m e a l , h e a t - t r eat ed SBOM-SB , u r ea - d e h y d r a t ed a l f a l f a  m e a l  an d 
s o y b e a n  m e a l - d e h y d r a t ed a l f a l f a  mea l d i et s  w e r e 9 . 1 9 ,  1 1 . 64 ,  
1 1 . 22 ,  1 1 . 29 ,  1 1 . 20 an d 1 1 . 23 % , r es p ec t i ve l y C t ab l e  1 ) . 

U p o n  i n i t i a t i o n of t h e  e x p er i me n t ,  s u p p l e m e n t s  w e r e f ed f or 
t h e  f i r s t t i me on d a y  on e .  Tot a l  f e ed ( c o r n s i l a g e  p l u s sup p l e
m en t ) o f f e r e d  a t  t h i s  t i m e w a s  a b o u t  9 l b  ( d r y >  p e r  a n i m a l  a n d  
was i n c r ea s e d  g r a d u a l l y  t o  a f u l l f ee d  o f  a b o u t  1 3  l b  ( d r y >  p e r 
h e a d  i n  a b o u t  9 t o  1 1  d a ys . Feed o f f e r e d  d a i l y  o n  a n  as f ed 
b a s i s w a s  d e t e r m i n e d  b y  e x a m i n i n g t h e  f e e d  b u n k f or e a c h  p e n  a n d  
t h e n  r e f er r i n g  t o  a f ee d  r e c o r d  b o o k  f or a m o u n t s  f e d o n  p r e v i o u s  
d a ys . D i st r i b u t i o n b e t we e n  c o r n  s i l ag e  an d s u p p l e m e n t  o n  a n  a s  
f ed b a s i s w a s  d e t er m i n ed b y  u s i n g a p r ep a r e d  s c h ed u l e .  R a t e  o f  
f eed i n g w a s  r e g u l a t ed t o  a m ou n t s  t h at w ou l d b e  n e ar l y  c o n s u m e d  
b y  t h e  n e x t f ee d i n g .  D i e t s  w e r e  b a t c h  m i x ed a c c or d i n g t o  t h e  
f eed i n g sc h ed u l e f o r e a c h p e n  an d f ed o n c e  d a i l y . 

P r i o r  t o  e a c h  w e i g h  p er i od d ur i n q t h i s  e x p er i m en t ,  t h e  
st eer s w e r e  l e f t  f or a n  o v e r n i g h t  s t a n d  o f  a b ou t  1 8  h r  w i t h o u t  
w a t er o r  f e e d . T h e  e x p er i m e n t  w a s  t er m i n a t e d  af t er 1 05 d a y s  
w h e n  t h e  s t e e r s  aver a g ed a b o u t  770 l b .  Dat a a c c u m u l a t e d  b y  
w e i g h  p er i o d s  a n d  over t h e  1 0 5 - d a y  e x p e r i m e n t  f or a v e r a g e  d a i l y  
g a i n ,  a v e r a g e  f e ed i n t a k e  an d aver a g e  f e ed e f f i c i en c y  w e r e 
a n a l y z e d  s t a t i s t i c a l l y  u s i n g  l ea s t  s qu a r es p r o c e d u r es . 

Th e r e  was n o  s i g n i f i c a n t  s t a t i s t i c a l  i n t e r a c t i o n  b et we e n  
s i l a g e  t r e at m e n t s  a n d  s o u r c e s  o f  s up p l e m e n t a l  p r o t e i n .  Feed l ot 
p e r f o r m a n c e  d a t a  a r e  t h e r e f o r e  p r e sen t e d  as a v e r a g es f or s i l a g e  
s t or ag e t r ea t m en t s . 

We i g h t  g a i n d a t a  a c c um u l a t e d  at p er i od i c i n t e r va l s a r e  
p resen t e d  i n  t a b l e 2 .  A v e r a g e  d a i l y  g a i n i n c r ea s e d  w i t h  i n 
c r eas i n g  t i me a n d  w e i g h t  d ur i n g  t h e  e x p e r i m en t .  S t e e r s  f ed e a c h  
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sour c e  o f  s up p l e m en t a l  p r ot e i n w i t h  c o r n  s i l ag e  g a i n e d  at f as t er 
r a t es t h an c on t r o l s  w i t h ou t  s up p l e m e n t a l  p r o t e i n .  A g oo d  r e 
s p on s e  t o  s up p l e m e n t a l  p r o t e i n was o b t a i n ed a t  a l l w e i g h p e r i o d s  
d ur i n g t h e  ex p er i me n t . At 1 05 d ay s , t h e  a d v an t ag e  over c o n t r o l s  
i n  aver a g e  g a i n p e r  h ea d  f or p r ot e i n -s u p p l eme n t ed c a t t l e  r an g ed 
f r o m  63 t o  72 l b .  

At t h e  f i r s t w e i g h  d ay a f t er 26 d a y s ,  s t e e r s  f ed t h e  u r e a  
s up p l emen t h ad mad e t h e  l ow e s t  d a i l y  g a i n a n d  t h os e  f ed h e a t 
t r ea t e d  SBM-SB s up p l e m e n t t h e  h i g h es t . S t ee r s  f ed o t h er sup p l e
m e n t s  w e r e  i n t e r med i a t e  b e t we e n  t h es e  t w o  t r e a t men t g r ou p s  w i t h  
o n l y  s m a l l d i f f er e n c e s b e t w een sup p l e m e n t a l  sour c e s o f  p r o t e i n .  

D i f f er en c e s i n  aver a g e  d a i l y  g a i n b e t w e e n  sup p l emen t a l  
s o ur c es b ecame l e ss a t  sub s e q u e n t  w e i g h  p e r i od s  o f  t h e  ex p er i 
m en t . However , a sma l l a d van t ag e  f or t h e  h ea t -t r ea t e d  SBM- S B  i n  
p o u n d s  o f  g a i n o ver t h e  u r ea t r ea t m e n t  a t  t h e  f i r s t  w e i g h p er i od 
was s t i l l  e v i d en t  u p on t e r m i n a t i on of t h e  e x p e r i men t at 1 05 
d a ys . Comb i n i n g d e h y d r a t e d  a l f a l f a  m e a l  w i t h  u r e a  i n  t h e  sup 
p l eme n t  a p p e a r e d  t o  o f f er n o  i mp r o vemen t o v e r  u r ea as t h e  
su p p l e m e n t a l  p r o t e i n w i t h  c o r n  s i l a g e .  

W e i g h t  g a i n s  f or s t e e r s  f e d soyb ean m e a l  s up p l e m e n t  w e r e  
on l y  s l i g h t l y  d i f f er e n t  f r o m  g a i n s  o f  s t e e r s  f ed h ea t - t r e a t e d  
SBM-SB s up p l e m e n t  t h r ou g h o u t  t h e  e x p er i me n t . Rep l a c e m e n t  of 
on e - h a l f  of t h e  s up p l e m e n t a l  p r ot e i n  f r o m s o y b e a n  m e a l  w i t h  
d e h y d r at e d  a l f a l f a  d i d  n ot ap p e a r  t o  af f ec t  p e r f o r ma n c e  a t  a n y  
s t a g e  o f  t h e  e x p er i men t .  

S t a t i st i c a l  a n a l y s i s o f  w e i g h t  g a i n d a t a  o ve r  t h e  1 05-day 
ex p er i m e n t  sh owed t h a t  p r o t e i n -s up p l e m e n t e d  c a l v e s  g a i n e d  f as t er 
C P< . 0 1 )  t h a n  u n s up p l e m e n t e d  c a l v e s  w i t h  e ss e n t i a l l y n o  d i f f er 

e n c e s  < P > . 05 )  b et we e n  sour c e s  of sup p l e m e n t a l  p r o t e i n .  

Ac c u mu l a t e d  a ve r a g e  d a i l y  f ee d  a t  
t h e  e x p er i m e n t  i s  s h o w n  i n  t ab l e  3 . 
p r o t e i n w i t h c o r n  s i l a g e  c o n s u m e d  mor e 
p l e me n t ed c on t r o l s .  T y p e  of p r ot e i n 
t o  af f ec t  f e ed i n t a k e  C P >. 05 ) .  

p er i od i c  i n t e r va l s d u r i n g 
S t e e r s  f ed sup p l emen t a l  
C P< . 05 >  f ee d  t h a n  n on s u p 

s u p p l e m e n t  d i d  n o t a p p e a r  

F e e d  ef f i c i en c y  d at a  a r e  s h o w n  i n  t ab l e  4 .  F e e d  r e qu i r e-
men t s  s h ow e f f i c i en t  u t i l i z a t i o n  of t h e  90% c o r n  s i l a g e  a n d  1 0% 
sup p l e m e n t  ( d r y  b a s i s )  d i et s .  I mp r o v em e n t o v e r  n on sup p l em e n t e d  
c o n t r o l  r a n g e d  f r o m  1 2  t o  1 7% < P< . 0 5 > . 

T h e r e  w e r e  o n l y  s m a l l d i f f er e n c es i n  f ee d  e f f i c i en c y b e 
t ween p r o t e i n s up p l eme n t  t r ea t m e n t s . However , s t e e r s f ed soy
b ea n  meal o r  h ea t - t r eat e d  SBM-SB s up p l e m e n t s  were s l i g h t l y  more 
e f f i c i en t  than t h o s e  f e d s u p p l emen t s  w i t h  u r ea . 
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TABLE L 
a 

I NGREDI ENT COMPOS I T I ON OF D I ETS FED DUR I NG THE EXPER I MENT 

I n g r e d i e n t s  

Cor n s i l ag e  

Groun d c or n  g r a i n 
Soybean mea l < 50 % > 
Urea 
Hea t - t r e a t ed SBM-SB ( 40% ) 
Deh y d r a t ed a l f a l f a  mea l 
L i mest one 
D i c a l c i um p h osp h a t e  
C a l c i um su l f a t e  
T r a c e  m i n er a l  s a l t 

Avg p r o t e i n c on t e n t  a s  
an a l yz ed ( d r y >  

a 

Con t r o l  U r e a  
S o y b e a n  

mea l 

Hea t - Urea-
t r eated d e h y d r a t e d  

SBM-SBb a l f a l f a  

Soybean ·mea l 
d eh y d r a t e d  

a l f a l f a.  

- - - - -- - - - - - - - - - - - - - - - - - % o f  d r y mat t er ----- - --- -- ------- -----

90 90 90 90 90 9 0  

Sup p l emen t 

8 . 60 7 . 66 5 . 8 0 :L . 03 
2 . 8 7 -- - - 4 . 50 

. 84 -- --- . 49 
7 u 7 3 

8 . 22 4 . 36 
,..,,.., 

• .a::. ..::. . 0 9 . 20 ia 26 --- . 07 
. 68 . 68 . 63 . 48 . 6 8 . 57 

tl 23 -- -- . 1 1  
. 50 . 50 . 50 . 50 . 50 . 50 

9 . 1 9  1 1 .  64 1 1 . 22 1 1 . 29 1 1 .  20 1 1 . 23 

E a c h  d i e t c on t a i n ed 1 , 000 I U  v i t am i n A ,  1 5  mg of r u m e n s i n  a n d  4 mg of t y l an 
p er p ou n d . 

b 
SBM-SB w a s  60% soybean mea l a n d  40% wh o l e soybean s .  

· ··1 
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I t e m  

No o f  c a l ves 

I n i t i a l s h r un k 1,-i t , 
F i n a l  s h r un k �>Jt , l b  
Avg d a i l y  g a i n ,  l b  

26 d ay s  

54 d ay s  
82 d ays 

1 05 d a ys 

a 

TABLE 2 .  CUMULAT I VE AVERAGE DA ILY GAI N  BY WE I GH 

PER I ODS AS AFFECTED BY D I ETARY TREATMENTS 

Con t:. 1� 0 1  u1� e a  

3 �2  •;r t-\ . ..:1 .. ::. 

l b  522 52<) 
705 767 

1 .  40 1 .  77 
1 .  4 1  2 . 04 
1 .  58

b 
2 . 23 
:2 II 35 c 1 .  75 

Soybean 

m e a l  

::::;2 
5'7-'r·' 

- -

7 7 5  

1 .  86 
2 .  1 0  
2 1& 34 
2 . 4 1 c 

Hea t - U r e a -

t r ea t ed d eh yd r a t e d  

SBM-SB
a .

a i f a l f a  

·-:r� •.• .i • .:.. 
•·:l" rj . ..:r ..::., 

5:22 52 1 
T78 768 

1 .. 99 1 . 9 0 
2 .  1 8  2 . 08 
2 . 35 2 n 27 
2 . 44 c r'l 7' c:-c ..::. .. -.:.' "'·' 

SBM-SB was 60% s o y b e an meal a n d  40% w h o l e soyb e an s .  
b e  

Mean s w i t h  un l i k e sup e r sc r i p t s  d i f f er < P< . 0 1 ) . 

Soybean m ea l 

d eh yd r a t ed 

a l f a l f a  

:32 
520 
774 

1 .  9 1  
2 . 1 6  
2 .. 32 
2 . 4 1 c 
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I t em 

Avg f ee d  i n t a k e ,  l b  
26 d ays 
54 d a y s  
82 d a ys 

1 05 d a ys 

a 

TABLE 3 .  CUMULAT I VE AVERAGE FEED I NTAKE BY WE I GH 
PER I ODS AS AFFECTED BY D I ETARY TREATMENTS 

Con t r o l  

b 

1 1. . 1 3 
1 1 . 83 
1 2 . 29 
1 2 . 6 9 c 

U r- e a  

1 2 .  1 8  
1 3 . 40 
1 3 .  95 

d 1 4 . 45 

Soyb ean 
meal 

1 2 . 28 
1 3 .  �2<) 
1 3 . 99

d 1 4· .  54 

Heat- Urea-
t r e a t e d  d eh y d r a t ed 

SBM-SB
a 

a l f a l f a  

1 2 .  41:t 1 :�::; . 05 
1 3 . 44 1 3 . 7 1  
1 4 . 1 7

d 1 4 . 65 
1 4 . 4 1

d 1 4 . 92 

SBM-SB was 60% soyb ean m e a l  a n d  40% wh o l e soybean s .  
b 

Feed v a l ues sh own i n  t h i s  t a b l e  a r e  on a d r y  b as i s .  
c d  

Mean s f o l l owed b y  un l i k e s u p e r sc r- i p t s  d i f f er < P< . 05 > .  

Soybean mea l 
d e h yd r a t e d  

a l f a l f a  

1 2 . 7 4  
1 3 " 54 
1 4 . 1 9  
1 4 . 76d 
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TABLE 4 .  CUMULAT I VE AVERAGE FEED EFF I C I ENCY BY WE I GH 
PER I ODS AS AFFECTED BY D I ETARY TREATMENTS 

I t e m  Con t r o l  Ur ea 

b 
Avg f e e d / g a i n r a t i o  

2 6  d a ys ....,.Q•= I , ,J 6 8 8  
54 d a y s  8 3 9  6 i=· 7 ...J , 

82 d a y�:; 778 6 2 6  
1 0 5 d a ys 725

c 
. 1 "'". de 6 ...J 

a 

�3ci y b e a n  

m e a l  

6 6 0  
6''..' Q 

_ ,  

5��d 
6 u . .::. 

HE0 a t - U r e a --
t r e a t ed d e h y d r a t e d  

SBM-SB
8 

a l f a l f a  

6 2 E3 6 8 7  
6 1 7  6 5 9  
603

d 
6 3 5  
6 3 5

e 
600 

SBM-SB was 60% soybean mea l and 40% wh o l e soyb ean s .  
b 

Feed v a l ues u s e d  wer e on a d r y  b a s i s .  
c d e  

Me a n s  w i t h  u n l i k e s u p e r sc r i p t s  d i f f e r C P< . 05 > . 

S o y b e a. n  m e a l -· 

d e h y d r a t e d  
a l f a l ·f a  

667 
6 2 7  
6 1 2  
6 .. ,..,de 

l .i::. 
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