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CHAPTER I  

INTRCDUCTICN

The p r o d u c t i o n  of m i l o ,  b o t h  in  a c r e a g e  and i n  y i e l d 3 

h a s  g r e a t l y  i n c r e a s e d  i n  r e c e n t  y e a r s .  The im p o r t a n c e  of 

sorghum g r a i n s ,  p a r t i c u l a r l y  i n  A f r i c a  and A s i a ,  i n c r e a s e s  - 

t h e  s i g n i f i c a n c e  of  r e s e a r c h  on i t s  a d a p t a b i l i t y  a s  a l i v e ­

s t o c k  f i e l d .  Most  of t h e  l i t e r a t u r e  c o n c e r n i n g  t h e  n u t r i ­

t i v e  v a l u e  of m ilo ,  i s  b a se d  on o ld  i n v e s t i g a t i o n s .  New 

c u l t u r a l  and f e e d i n g  p r a c t i c e s  may r e s u l t  ,i n  d i f f e r e n t  f e e d ­

in g  r e c o m m e n d a t io n s .

L a b o r a t o r y  t e s t s  i n d i c a t e  t h a t  m i lo  compares  f a v o r ­

a b l y  w i t h  co rn  and b a r l e y ;  how ever ,  i t s  p a l a t a b i l i t y  may 

v a r y  c o n s i d e r a b l y ,  and o t h e r  f a c t o r s  may a f f e c t s  i t s  a c c e p t ­

ance  a s  a l i v e s t o c k  f e e d .  I t  t h u s  was d e s i r a b l e  t o  examine 

th e  n u t r i t i v e  v a l u e  of m i l o  u s i n g  newer f e e d i n g  m ethods  and 

t o  o b t a i n  i n f o r m a t i o n  on f a c t o r s  a f f e c t i n g  i t s  p a l a t a b i l i t y .  

The knowledge g a in e d  may be u s e f u l  i n  o b t a i n i n g  maximum 

e f f i c i e n c y  i n  t h e  p r o d u c t i o n  of  m i l k ,  meat  and w o o l .  T h is  

i s  p a r t i c u l a r l y  t r u e  i n  t h o s e  a r e a s  where m i l o  i s  a m a jo r ,  

c r o p ,  such a s  t h e  S o u th w e s t e r n  U n i t e d  S t a t e s ,  where  i t  

c o u ld  c o n s t i t u t e  a m a jo r  p a r t  o f  th e  r a t i o n  f o r  d a i r y  c a t t l e  

In  o t h e r  p a r t s '  of  th e  w o r ld ,  p a r t i c u l a r l y  i n  A f r i c a  and A s ia
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p any  of t h e  c o u n t r i e s  r e l y  h e a v i l y  on sorghum g r a i n s .  They

a r e  e c o n o m ic a l  and more u n i f o r m l y  a v a i l a b l e  a s  t h e y  g iv e  h i g h

y i e l d s  and a r e  more r e s i s t a n t  t o  d r o u g h t  th a n  o t h e r  g r a i n s

such a s  b a r l e y ,  r i c e  and c o r n .

T h i s  s t u d y  was u n d e r t a k e n  to  d e t e r m i n e  th e  n u t r i t i v e

v a l u e  of  m i l o  as  compared t o  b a r l e y  f o r  m i l k  p r o d u c t i o n  and

t o  compare th e  e f f e c t s  of t h e s e  two g r a i n s  on some of  th e

c o n s t i t u e n t s  of m i l k ,  /  /  ,



CHAPTM I I  :; :

REVIEW OF LITERATURE 

S 'evera l  fee d in g ; '  t r i a l s  have  r e l a t e d  ttie f e e d  in g  

v a l u e s  of y e l l o w  co rn  and m l l o  and found  them n e a r l y  equ a l  

when f e d  t o  f a t t e n i n g  a n im a l s  and t o  l a c t a t i n g  d a i r y  cows. 

E x p e r im e n t s  done i n  Kansas  i n  1925 (5)  f a i l e d  t o  d e m o n s t r a t e  

any marked d i f f e r e n c e  i n  t h e  e f f i c i e n c y  of ground c o rn  and 

ground sorgo, seed  in  m a i n t a i n i n g  ' t h e  hody, w e i g h t s  o r  m i l k  

p r o d u c t i o n  of cows w h i l e  on a l i b e r a l  r a t i o n  of a l f a l f a  

h ay ,  g r a i n  and s i l a g e .  T h ere  was no a p p a r e n t  d i f f e r e n c e  

i n  t h e  p a l a t a b i l i t y  of a g r a i n  m i x t u r e  in  which ground so rgo  

seed  was s u b s t i t u t e d  f o r  th e  ground c o rn  p o r t i o n  of t h e  m ix ­

t u r e ,  Ground so rg o  seed  d i d ,  however ,  i n c r e a s e  t h e  p e r  c e n t  

m i l k  f a t  from 3 ,8 4  t o  4 ,0 5  when i t  was i n c l u d e d  i n  t h e  m ix ­

t u r e ,  ■ • .

In  a n o t h e r  e x p e r im e n t  (6 )  where  ground k 'a f i r  was 

compared w i th  ground c o rn  i t  was shown t h a t  t h e  c o rn  was 

a s u p e r i o r  f e e d  f o r  t h e  p r o d u c t i o n  of m i l k  and t h e  m a in ­

t e n a n c e  of f a t  p e r c e n t a g e , .  I t  was n o te d  t h a t  t h e r e  was no 

d i f f e r e n c e  b e tw een  t h e  two f e e d s  in  t h e i r  a b i l i t y  t o  m a in ­

t a i n  body w e ig h t  and t h a t  t h e  cows r e l i s h e d  a m i x t u r e  con-  ; 

t a i n i n g  ground k a f i r  e q u a l l y  a s  w e l l  a s  one c o n t a i n i n g  c o r n .



An older experiment condiacted in Kansas in 1906 (10) 

Qoncluded that corn and a l f a l f a  of good qiaality was a good 

ration for beef production, and that a mixture of ground 

kafir  and corn made a; good su b s t i tu te  for the corn, but was 

not quite  i t s  equal pound for pound, as s teers  fed ground 

corn and cob meal had s l i g h t l y  higher dress ing percentages  

than those fed ground kafir  and corn*

In South Dakota (19) r e s u l t s  of two years* t r i a l s  ' 

indicated that for  milk production and maintenance of body 

weight Sooner milo grain was equal to yellow corn. Experi­

ment s ta t io n s  further south in the Dnited S tates  reported 

yellow corn superior to Sooner milo for milk production 

. ( I9)e This would in d ica te  that the Sooner milo grown in 

the northern s t a t e s  i s  superior to that grown in the southern 

s t a t e s ,  or that the corn grown in the. north i s  in fe r io r  to 

that of the south. The former supposition seems the more 

plausible*  A more recent study (24) conducted in Kansas 

studied the comparative values of Midland milo ,  Westland 

milo .  Pink Kafir ,  and corn as c a t t l e - f a t t e n i n g  feed s .  I t  

was found that there were no s i g n i f i c a n t  d i f f e r e n c e s  in the 

gain made by any of the four l o t s  of s t e e r s .  The dressing  

percentages were very nearly the same, with the corn fed 

s teers  being s l i g h t l y  lower. There were no appreciable  

d if fer en ce s  in the carcass grades. I t  was concluded that 

the combine-type grain sorghums (Midland m ilo ,  Westland milo .



\  . . : 5-

and P i n k  K a f i r )  wera  f u l l y  e q u a l  t o  co rn  when used t o  f a t t e n  

: y e a r l i n g  s t e e r s .  ' h v :v:--

One a u t h o r  (17)  r e p o r t e d  t h a t  ground S a g r a i n  seed 

had a b o u t  9 /1 0  t h e  f e e d i n g  v a l u e  of  ground^odrn, when fed  t o  

d a i r y  cows. M i lk  p r o d u c t i o n  and f a t  p e r c e n t a g e  were s l i g h t l y  

h i g h e r  in  f a v o r  of. t h e  ground c o rn  (5<>74% and 5.81% r e s p e c t -  

i v e l y ) . '

S i m i l a r  c o m p a r i s o n s  have  been  made be tw een  co rn  and 

b a r l e y ,  a g a i n  w i t h  t h e  second g r a i n  e q u a l  t o  o r  n e a r l y  e q u a l  

t o  c o r n .  In  Mew Mexico ( 9 ) ,  c o m p a r i s o n s  were made t o  d e t e r ­

mine t h e  v a l u e s  of b a r l e y  and k a f i r  c o rn  w i t h  c o r n ,  f o r  

s t o c k  f e e d i n g  on p a s t u r e .  The r e s u l t s  i n d i c a t e d :  '

1 .  B a r l e y  was 3 .3 % 'be low  co rn  i n  f e e d i n g  v a l u e .

2 .  K a f i r  -  c o rn  was a b o u t  6.6% below c o rn  i n  

f e e d i n g  v a l u e .

1 .  K a f i r  -  c o rn  was a b o u t  3.4% be low b a r l e y  i n  

f e e d i n g  v a l u e .  ; . '. : '

The r e s u l t s  showed c o rn  t o  be s u p e r i o r  t o  e i t h e r  of 

t h e  g r a i n s  as  a c o n c e n t r a t e ,  b u t  t h i s  Was l a r g e l y  overcome 

f o r  b a r l e y  and p a r t i a l l y  so f o r  K a f i r  -  c o r n ,  by t h e  l a r g e r  

q u a n t i t y  of  a l f a l f a  hay  used by t h e  c o r n - f e d  l o t  a s  compared 

w i t h  e i t h e r  of  t h e  o t h e r  two.  ; •

A r e p o r t  c o n d u c ted  i n  A r i z o n a  i n  1929 (7)  d i r e c t l y  

compared b a r l e y  and m i l o  f o r  d a i r y  c a t t l e  and found  them 

.e q u a l .



A ' t r i a l  was c o n d u c ted  t o  s t u d y  th e  f e e d i n g  v a l u e  

of H e g a r i  g r a i n  compared to  t h a t  o f  r o l l e d  b a r l e y .  The 

r e s u l t s  i n d i c a t e  t h a t  t h e  H e g a r i  r a t i o n  i s  a s  e f f e c t i v e  a s  

t h e  b a r l e y  r a t i o n  i n  m a i n t a i n i n g  th e  m i l k  f l o w .  The H e g a r i  

r a t i o n  p ro d u ce d  0.83% more m i l k  w h i l e  t h e  b a r l e y  r a t i o n  

p rod u ced  0.006% more b u t t e r f a t .  T h is  d i f f e r e n c e  was 

a t t r i b u t e d  to  u n c o n t r o l l e d  f a c t o r s  o r  e r r o r .  One old  (9)  

and s e v e r a l  r e c e n t  ( 4 ,  11,  12) r e p o r t s  c o n c e rn e d  w i th  

com par ison  of m i l o  and b a r l e y  i n  f a t t e n i n g  r a t i o n s .  These 

i n d i c a t e d  a v a r i e t y  of  d i f f e r e n c e s  i n  th e  v a l u e  of  t h e  two 

g r a i n s .  The o l d e r  r e p o r t  (9)  i n d i c a t e d  t h a t  t h e r e  was no 

d i f f e r e n c e  i n  t h e i r  a b i l i t y  t o  p rom ote  f a t t e n i n g .  One 

r e c e n t  r e p o r t  ( l l )  i n d i c a t e d  t h a t  where  m i l o  i s  t h e  on ly  

g r a i n  th e  a n im a l s  t e n d  to  d e c r e a s e  i n  r a t e  and e f f i c i e n c y  

of g a i n .  . .

S p e c i f i c a l l y ,  t h e  r e c e n t  work shows milo- t o  have 

a f e e d i n g  v a l u e  in  f a t t e n i n g  r a t i o n s  of abo u t  5 / 6  t h a t  of 

b a r l e y ,  w i t h  one e x c e p t i o n  (12)  o c c u r i n g  in  a summer f e e d i n g  

t r i a l  w h e re ,  u nde r  c o n d i t i o n s  of g e n e r a l  low r a t i o s  of g r a i n  

t o  r o u g h a g e ,  t h e  two g r a i n s  a p p e a re d  e q u a l . The t e s t s  com­

p a re d  m i l o  w i th  b a r l e y ,  on summer and W in te r  f e e d i n g  p ro g ra m s .

I t  was found, t h a t  b a r l e y  was s u p e r i o r  to  m i l o  i n  a w i n t e r
... - ■ ■■■■:■ ■■ . ;  .

f e e d i n g  p ro g ram ,  and, milo_ was equaT t o ; . o r  . s l i g h t l y  b e t t e r

th a n  b a r l e y  i n  a summer f e e d i n g  p ro g ram .  T h i s  was a t t r i b u t e d
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t b  t h e  lo w er  f i b e r  c o n t e n t  of t h e  m i l o , T h i s  e q u a l i t y  i n  

summer f e e d i n g ’ h a s  n o t  been  n o t e d  i n  more r e c e n t  t r i a l s  (11) 

which showed t h a t  in  t h e  summer h e i f e r s  g a in e d  15% f a s t e r  on 

b a r l e y  and p ro d uced  a u n i t  o f  g a i n  on 8% l e s s  f e e d .

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

t o  numerous l a b o r a t o r y  a n a l y s i s ,  i n c l u d i n g  p rox im a te ,  a n a l y s i s ,  

TDN, and n e t  e n e r g y  d e t e r m i n a t i o n s ,  which i n d i c a t e  t h a t  t h e  

f e e d i n g  v a l u e s  sho u ld  be more n e a r l y  e q u a l  (1 6 ,  1 8 ) .  These  

v a l u e s  g i v e  no h i n t  a s  t o  why b a r l e y  shou ld  be  s u p e r i o r  t o  

m i l o  in  a f a t t e n i n g  r a t i o n ,  s i n c e  i n  a l l  b u t  one c a t e g o r y  

n o t e d ,  m i l o  h a s  n e a r l y  e q u a l  o r  h i g h e r  v a l u e s  t h a n  b a r l e y »

The ohe e x c e p t i o n ,  i s  i n  c ru d e  f i b e r ,  where b a r l e y  shows a 

h i g h e r  p e r c e n t a g e  t h a n  m i lo  and a s  f i b e r  i s  n o t  g e n e r a l l y  

c o n s i d e r e d  an a t t r i b u t e  t h i s  to o  would be i n - f a v o r  of  th e  

m i l o ,  •' -' ■ • ’ -

Work i n  p r o g r e s s  by t h e  Animal S c i e n c e  D epar tm en t  

a t  t h e  U n i v e r s i t y  of  A r i z o n a  s u g g e s t s  t h a t  b a r l e y  i s  

" d i g e s t e d "  more r a p i d l y  in  t h e  rumen th an  m i l o ,  b u t  a s  t h i s  

h a s  been  d e t e r m i n e d  by th e  use  of s i i k . b a g s  suspended  i n  t h e  

rumen t h e  p h y s i o l o g i c a l  s i g n i f i c a n c e s  of th e  d i f f e r e n c e s  so : 

d e te r m in e d  i s  unknown, i  ’ h



.CHAPTER I I I  

EXPERIMENTAL PROCEDURE .

Twenty f o u r  cows (16 H o l s t e i n s ,  8 G u e rn se y s )  from” K. , ' ■ ’ ■ ‘ - ' 1
t h e  U n i v e r s i t y  of A r i z o n a  d a i r y  he rd  were  s e l e c t e d « Using  

L u c a s 1 (14)  e x p e r i m e n t a l  d e s i g n  f o r  f o u r  t r e a t m e n t s  ( type  

of c o n c e n t r a t e  in  t h i s  c a s e )  two cows were  random ly  a s s i g n e d  

to  each  t r e a t m e n t  s e q u e n c e .  Good q u a l i t y  a l f a l f a  hay  was 

f e d .  Each cow was f ed  i n d i v i d u a l l y ,  w i t h  b o th  t h e  hay  and 

t h e  g r a i n s ,  so t h a t  t o t a l  f e e d  co nsu m p t io n  e q u a l l e d  110%

of M o r r i s o n ’ s s t a n d a r d  f o r  m a i n t e n a n c e  and p r o d u c t i o n ,- - , • - • - '
The r a t i o n s ,  c a l c u l a t e d  on i n i t i a l  m i l k  p r o d u c t i o n  and body 

w e i g h t ,  were f ed  th r o u g h  t h e  e n t i r e  t r i a l  w i t h o u t  a d j u s t ­

ment. f o r  'changes i n  m i l k  p r o d u c t i o n  and w e i g h t .  In  no c a se  

d id  m i l k  p r o d u c t i o n  i n c r e a s e .  The r a t i o  be tw een  a l f a l f a  

hay and th e  e x p e r i m e n t a l  g r a i n  r a t i o n s  was 6 0 :4 0  on a 

w e ig h t  b a s i s *  The i n g r e d i e n t s  o f ; t h e  e x p e r i m e n t a l  c o n cen ­

t r a t e s  a r e  shown in  T a b le  1 .

As th e  g r a i n  was p e l l e t e d  5% m o la s s e s  was added to  

e ac h  of t h e  r a t i o n s  t o  f a c i l i t a t e  t h e .p e l l e t i n g  p r o c e s s *

As th e  p r im e  o b j e c t i v e  of t h i s  t r i a l  was t o  d e t e r m i n e  th e  

a v a i l a b l e  e n e r g y  of m i l o  as  compared to  b a r l e y ,  t h e  b a r l e y  

was fed  a c c o rd i t i g  to  M o r r i s o n ’ s t a b l e s  and th e  m i l o  was 

s u b s t i t u t e d  on. a pound f o r  pound b a s i s .  The a n a l y s e s



TABLE 1

INGREDIENTS OF THE EXPERIMENTAL DIETS

POUNDS

R a t i o n 1 2 3 4
B a r l e y 1900 1267 633
Milo 633 1267 1900
M o la s se s 100 100 100 100

... TABLE 2

ANALYSIS OF THE ALFALFA HAY AND THE EXPERIMENTAL

, i q n i n 

7 ,4 0A l f a l f a  Hay

R a t i o n  1 
R a t i o n  2 
R a t i o n  3 
R a t i o n  4

. 1 ,0 1
1,00

,84
,64

r o t e m

19,16

1 1 ,52  
1 0 .9 8  
1 0 .2 0  
. 9 ,6 1

RATIONS

415 1 .2 1

4 1 2 0 ,5 8
412 8 .8 8
4 1 6 6 .7 4
418 2 .1 2
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of t h e s e  r a t i o n s  a r e  shown i n  T a b le  2 .  .

Each e x p e r i m e n t a l  p e r i o d  c o n s i s t e d  of f o u r  weeks 

p l u s  one week f o r  c h a n g e o v e r .  M i lk  w e i g h t s  were  r e c o r d e d  

and m i l k  sam ples  were c o l l e c t e d  w eek ly  d u r i n g  t h e  f o u r  

c o n s e c u t i v e  m i l k i n g s  a t  t h e  end of  eac h  week ly  p e r i o d »

U s in g  c o m p o s i t e  m i l k  sam ples  t h e  p e r c e n t  p r o t e i n  was d e t e r ­

mined by th e  Orange G Method of U d y ( 2 2 ) ,  p e r c e n t  f a t  was 

d e t e r m i n e d  by t h e  s t a n d a r d  Babcock m e th o d , and s o l i d s  n o t  

f a t  ( S . N . F . ) were  d e t e r m i n e d  by t h e  method of Watson ( 2 3 ) .

A l l  of t h e  p r o t e i n ,  f a t  and S,N„F, d e t e r m i n a t i o n s  

were done w e ek ly .  F i g u r e s  f o r  each week were a v e r a g e d  to  

d e t e r m i n e  t h e  a v e r a g e  d a i l y  p r o d u c t i o n  f o r  th e  e n t i r e  p e r i o d .  

The cows were weighed on t h e ' l a s t  t h r e e  c o n s e c u t i v e  

m o rn in g s  p r o c e e d i n g  th e  end of each  e x p e r i m e n t a l  p e r i o d  and 

t h e  r e s u l t s  a v e r a g e d , '  , \ /

The f a t t y  a c i d s  of  t h e  m i l k  f a t s  from t h e  l a s t  

week* s sample  f o r  each  p e r i o d  were e x t r a c t e d  and a n a ly z e d  

a s  d e s c r i b e d  by Brown art  a l  ( 3 ) .  The m e t h y l e s t e r s  were 

formed by th e  method of Buddy e t  a l  ( 1 5 ) .

' Rumen f l u i d  sam ples  were t a k e n  by rumen tu b e  a t  

t h e  end of each  p e r i o d  on t h e .m o rn in g  a f t e r  t h e  l a s t  m i l k  

sample had been  t a k e n .  The rumen f l u i d  sam ples  were  

s t r a i n e d  t h r o u g h  two l a y e r s  of c h e e s e  c l o t h ,  p r e s e r v e d  by 

th e  a d d i t i o n  of  one p a r t  s a t u r a t e d  m e r c u r i c  c h l o r i d e
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s o l u t i o n  to  t e n  p a r t s  rumen f l u i d  and s t o r e d  u n d e r  r e f r i g e r a ­

t i o n  a t  4 0 °  F* u n t i l  a n a ly z e d  by th e  method of  Keeney (13) 

f o r  t h e i r  v o l a t i l e  f a t t y  a c i d  (VFA) c o n te n t*

A g r a b  sample  of f e c e s  was c o l l e c t e d  on t h e  l a s t  two 

d a y s  of each  e x p e r i m e n t a l  p e r i o d .  The d r i e d  c o m p o s i t e  

sample  was a n a ly z e d  f o r  p e r  c e n t  l i g n i n  ( 8 ) ,  C o m b u s t ib le

e n e r g y  was d e t e r m i n e d  u s i n g  an a d i a b a t i c  oxygen bomb 
1

c a l o r i m e t e r .  P e r c e n t  p r o t e i n  was d e te r m in e d  by t h e  s t a n d ­

a rd  K i e l d a h l  m e th o d ,  '

i
P a r r  I n s t r u m e n t  Co, „ M ol ine , .  I l l i n o i s
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RESULTS

The c a t t l e  consumed t h e  e x p e r i m e n t a l  r a t i o n s ,  i n c l u d

in g  m i l o ,  a t  a l l  l e v e l s  o f£ered>  and ' a p p e a re d  t o  s u f f e r  no

a d v e r s e  p h y s i o l o g i c a l  o r , n u t r i t i o n a l  e f f e c t s *  .

The p rod  tact i o n  of m i l k  and t h e  c o m p o s i t i o n  of m i l k

f a t  f o r  t h e  e x p e r i m e n t a l  r a t i o n s  a r e  g iv e n  i n  T a b l e  3 ,

T here  were  no s i g n i f i c a n t  d i f f e r e n c e s  (P>0„©5) in  t h e  t o t a l

pounds of m i l k  p r o d u c e d 9 i n  t h e  f a t  p e r c e n t a g e s  of th e  m i l k

or  i n  t h e  SoNoFo c o n t e n t  of  t h e ' m i l k *  The r a t i o n  c o n t a i n i n g

2 / 3  b a r l e y  and 1 / 3  mil© caused  a s i g n i f i c a n t  d e p r e s s i o n

(P<0<,©5) i n  t h e  p r o t e i n  c o n t e n t  of t h e  m i l k  a s  compared to

th e  o t h e r  t h r e e  r a t i o n s *  -

A verage  body w e i g h t s  a r e  g iv e n  i n  T a b le  3» There

were no s i g n i f i c a n t  d i f f e r e n c e s  (P>0o©5) among t h e  f o u r

r a t i o n s *  i- , - '

The r e s u l t s  of t h e  gas  l i q u i d  c h ro m a to g ra p h y  of t h e

m e th y l  e s t e r s  o f  t h e  m i l k  l i p i d s  have shown t h a t ,  i n  g e n e r a l

t h e  i n c r e a s i n g  amount of m i l o  i n  t h e  r a t i o n  i n c r e a s e d  th e

. p e r c e n t  s h o r t  c h a i n  a c i d s ' ( T a b l e  4 ) I n g e n e r a l ,  from

Qi q 1= th r o u g h  t h e r e  was no c o n s i s t e n t  i n f l u e n c e  of

r a t i o n  on amounts  of t h e s e  a c i d s  a p p e a r i n g  in  t h e  m ilk*  ' ■

M ilo  a p p e a re d  to  c a u s e . a d e p r e s s i o n  i n  th e  C . n i s o ,  C, 2-
■ - . 1 8 “
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.. TABLE 3

PRODUCTION AND COMPOSITION OF MILK PRODUCED ON THE 
;; EXPERIMENTAL DIETS ,

■ : TREATMENT '

B a r i e v  - 1 /3  MLlo 2 /3  Milo  Milo

• Average  D a i l y  ; - ' '
M i lk  P r o d u c t i o n  ( l b )  3 0 ,2 2  29 .7 3  3 0 ,5 0  3 0 .2 3

F a t  {%) ,y ;  ;2.96:: ''a.iOB : 3 ,0 7  3 ,2 5

P r o t e i n  (%). 3 , 6 8 a 3 , 5 9 a ’ bsC 3 . 6 9 b 3 .7 0 °

. S,N»F, {%) 8 .5 9  8 .6 1  8 . 5 9  8 .6 1

Body w e ig h t  ( l b )  1 3 1 6 ,2  1 32 0 .3  1 3 1 4 .8  1313 .7

a * s °V a lu es  w i t h  i d e n t i c a l  l e t t e r s  i n d i c a t e  a s i g n i f  i c a n t
d i f f e r e n c e  ( P < 0 , 0 5 ) .
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TA B L E  4  1 :

IN F L U E N CE OF D IE T  UPON T H E .C O M P O S IT IO N  OF THE M ILK  FAT

TREATMENT .

B a r l e y

c 1 0  . 2 . 5 9 a
C1 0 l =  0 , 3 0
C i n  4 . 0 1
C l  3  0 . 3 4
Cl 4  . 1 1 , 5 6  '

. C 1 4 l =  2 , 7 2  ,
C 15  2 . 7 7  ,
C x g i s o  0 . 6 7
C1 6  3 1 . 8 2
C1 6 l =  5 . 1 4
C 17  3 . 0 1
C ] _ g i s o  0 . 6 8
G i g  ' 6 . 1 6
C r o l *  2 0 . 5 3  ,

'C ]_ g 2 !S 5  . 0 1 a s k
C 1 8 3 =  1 . 5 4

2 / 3  B a r l e y • 1 /3 :  B a r l e y 100%
1 / 3  Milo 2 /3  Milo  ' ■ . Milo

0 .5 7 a 0.54%
0 . 7 7 /

0 . 7 4 a$b
0 , 9 0 a-*7 0 ,7 9  ,

2 . 8 1 a »° 2 . 5 9 b ' 3 . 1 1 a ?b
0 .3 7 :• 0 .3 2 0 .4 1
4 . 1 8 3 .8 9 3 ,9 7
0 .4 4 0 .4 1 0 ,4 0

- 1 1 .9 8 . - .i 11 ,57  ■ 1 1 .3 1
. 2 ,7 7 : : : : 2 .9 1 2 .5 9

2 .7 6 2 ,58 2 .6 0
0 . 7 2 0 ,5 5 0 ,4 3  '

3 2 .2 2 3 0 .5 8 3 1 .3 0
4 . 7 2 5 ,4 4 5 ,6 1
3 .1 7 3 . 5 2 2 .9 7
0 .6 3 0 .50 : 0 .3 7
6 .9 4 6 .8 0 7 .4 7  ;

2 0 ,2 3  , 21 .71 20.97 ,
3 . 5 0 a »b 4 . 0 i a 3 . 9 1 b
1 .1 9 1 .30 0 .9 7

a jb
V a lu e s  w i t h  i d e n t i c a l  l e t t e r s  i n d i c a t e  a s i g n i f i c a n t

d i f f e r e n c e  ( P < 0 . 0 5 ) .
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and C^g3= f r a c t i o n s .  However, t h i s  t r e n d  was s i g n i f i c a n t

(P< 0 ,05)  o n ly  in  t h e  Cl 8 2= f r a c t i o n ,  •

The a n a l y s e s  of  t h e  VFA c o n t e n t  of t h e  rumen f l u i d  

(T a b le  5) have  shown t h a t  m i l o  s i g n i f i c a n t l y  d e p r e s s e d  

(P<0,©5) t h e  m o la r  p e r c e n t  p r o p i o n a t e  a p p e a r i n g  i n  t h e  

rumen f l u i d , T here  were no s i g n i f i c a n t  d i f f e r e n c e s  (P>0 ,05)  

in  any of th e  o t h e r  m o la r  p e r c e n t a g e s  or  i n  t h e . t o t a l  con­

c e n t r a t i o n s '  of  any of t h e  a c i d s .  T here  was,  h o w e v e rs a 

c o n s i s t e n t ,  b u t  n o n - s i g n i f i c a n t  ( P > 0 , 0 5 ) s i n c r e a s e  i n  th e  

m o la r  p e r c e n t  a c e t a t e  a s  t h e  l e v e l  of  milo. i n c r e a s e d  in  

th e  r a t i o n .

T here  was a s i g n i f i c a n t l y  h i g h e r  ( P < 0 ,05)  d i g e s t a -  

b i l i t y  of  t h e  t o t a l  r a t i o n  where  th e  c o n c e n t r a t e  c o n ta in e d  

e i t h e r  2 / 3  m i l o  or  100 p e r c e n t  m i l o  ( T a b le  6 , )  T here  were 

no s i g n i f i c a n t  d i f f e r e n c e s  (P > 0 ,0 5 )  i n  th e  d i g e s t a b i l i t i e s  

of e i t h e r  c o m b u s t i b l e  e n e rg y  o r  p r o t e i n .
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. TABLE 5

ANALYSES OF RUMEN FLUID
1 " " "  — T ' - "    ......

TREATMENTS'

V.F.A.. O F 100% 2 /3  BARLEY 1 /3  BARLEY 100%
RUMEN. CONTENT 1 /3  MILO 2 /3  MILO MILO

T o t a l VFA 9 9 .8 8 106 .36 9 3 .5 5 89 .11
T o t a l A c e t a t e 5 6 .3 3 ■ 6 2 .1 2 5 5 .8 3 5 5 .7 9
M ola r  % A c e t a t e  . 5 8 .0 0 5 8 .2 8 6 0 .7 6 62 ,57
T o t a l p r o p i o n a t e 2 7 .6 3 30.43 _ 26.  o a 18 ,8 2
M ola r % p r o p i o n a t e 2 5 .9 9 2 8 .1 4  ? 2 6 .41 2 1 .4Qa
T o t a l B u t y r a t e 1 2 .18 1 0 .1 7 8 . 5 5 10 ,96
Molar  % B u t y r a t e 1 2 .3 8  . . . 1 0 . 2 1 9 .4 3 1 2 .16
T o t a l v a l e r a t e 1 .9 0 1 .6 7 1 .3 8 1 .5 3
Molar  % v a l e r a t e 1 ,8 2 1 .6 4 1 .4 6 1 .76
T o t a l h i g h e r  a c i d s 1 .8 9 1 .9 3 1 .7 4 1 ,8 9
M olar  % h i g h e r  a c i d s 1 .8 1 . 1 .7 4 1 .9 3 2 ,11

a ,'b.5 V a lu e s  w i t h  i d e n t i c a l  l e t t e r s  i n d i c a t e  a s i g n i f i c a n t
d i f f e r e n c e  (P<0„05)

D i g e s t i b i l i t y  of 
t o t a l  r a t i o n  

D i g e s t i b i l i t y  of 
p r o t e i n  

D i g e s t i b i l i t y  of

TABLE 6 : :

AVERAGE DIGESTIBILITIES

' ' ■ L‘ TREATMENTS;

100%
BARLEY

2 /3  BARLEY 
1 /3  MILO

1 /3  BARLEY 100%
MILO

7 5 . 3 7 asb: 75»66c ,d 7 7 . 2 3 asC 7 7 .0 6

7 7 .3 5 7 7 ,2 7 7 6 .1 9 7 7 .6 1

7 3 .7 8  / 7 3 .4 0 7 4 .8 1 7 5 .4 0

b . d

.a ,b
V a lu e s  w i th  i d e n t i c a l  l e t t e r s  i n d i c a t e  a s i g n i f i c a n t -

d i f f e r e n c e  (P < 0 .05)



CHAPTER V ■

DISCUSSION

Tjlie r e s u l t s  of t h i s  e x p e r im e n t  com par ing  m i l o  to  

/. b a r l e y  have, shown t h a t  in  g e n e r a l  one s u p p o r t s  t h e  p r o d u c t i o n  

of m i l k  a s  w e l l  as  the- o t h e r « . They a l s o  show t h a t  t h e  -cows 

consumed b o t h  t h e  m i l o  and th e  b a r l e y  w i th  e q u a l  r e l i s h  a t  

a l l  l e v e l s  o f f e r e d .  As  t h i s  was of m a jo r  c o n c e rn  a t  t h e - 

o u t s e t  of t h e  e x p e r i m e n t ,  i t  i s  one of th e  m os t  s i g n i f i c a n t  

f i n d i n g s .  W itho u t  h i g h  p a l a t a b i l i t y ,  any o t h e r  o b s e r v a t i o n s  

would be i n e f f e c t i v e .

Body w e i g h t s  were m a i n t a i n e d  e q u a l l y  w e l l  on a l l  

t h e  e x p e r i m e n t a l  r a t i o n s  which i s  i n  ag reem en t  w i t h  e a r l i e r  

work which compared m i l o  and y e l l o w  co rn  ( 1 9 ) ,  and K a f i r  

and ground co rn  ( 6 ) ,  / f ;

T h i s  e x p e r im e n t  a g r e e s  w e l l  w i t h  p r e v i o u s  work (7) 

s i n c e  no s i g n i f i c a n t  d i f f e r e n c e s  were found i n  t o t a l  pounds 

of m i l k  p rod uced  or  i n  t h e  -p e rc e n t  S,.N,F« found i n  t h e  m i l k  

p ro du ced  on t h e  two f e e d s .

Even though  t h e r e  was a s i g n i f i c a n t  d e p r e s s i o n  of 

p e r c e n t  p r o t e i n  p ro d u c e d  on / th e  r a t i o n  c o n t a i n i n g  1 /3  m i lo  

t h i s  d e p r e s s i o n  was s l i g h t  ( . 1%) and n o t  s u p p o r t e d  by any 

o t h e r  t r e n d s .  T h e r e f o r e ,  i t  i s  f e l t  t h a t  no c o n c l u s i o n s  

can be drawn c o n c e r n i n g  th e  e f f e c t s  of  t h e s e  r a t i o n s  on 

p r o t e i n  c o n t e n t  of m i l k .  . <
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Even though  t h e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  in  

t h e  p e r c e n t ,  f a t  o f  t h e  m i l k ,  i t  i s  of  n o t e  t h a t  t h e r e  was a 

t r e n d ,  w i t h  i n c r e a s i n g  amounts  of m i l o  c a u s i n g  s l i g h t  i n ­

c r e a s e s  i n  t h e  p e r c e n t a g e ,  of f a t a

Shaw and o t h e r s  (2 ,  20, 21) have  d e v e lo p e d  t h e  con ­

c e p t  t h a t  a c e t a t e - p r o p i d h a t e  p r o d u c t i o n  by t h e  rumen c o n t e n t s  

p l a y s  a m a jo r  r o l e  i n  c o n t r o l l i n g  w h e th e r  t h e  e n e r g y  of t h e  

d i e t  f i n d s  i t s  way i n t o  m i l k  f a t  or  body f a t  d e p o s i t i o n .  

I n c r e a s e s  i n  a c e t a t e  r e l a t i v e  t o  p r o p i o n a t e  t e n d  t o  be 

r e f l e c t e d  i n  i n c r e a s e s  i n ' f a t  c o n t e n t  of t h e  m i l k  and i n -  ■ 

c r e a s e s  i n  p r o p i o n a t e  r e l a t i v e  to  a c e t a t e  ten d  t o  be r e ­

f l e c t e d  i n  i n c r e a s e d  t e n d e n c i e s  t o  l a y  down body f a t .

In  g e n e r a l ,  i n  t h i s  e x p e r i m e n t ,  i n c r e a s i n g  th e  b a r l e y  

i n  t h e  r a t i o n s  h a s  cau sed  . i n c r e a s e s  i n  t h e  m o la r  p e r c e n t  

p r o p i o n a t e  ( s i g n i f i c a n t  c h an ges )  and d e c r e a s e s  i n  th e  m o la r  

p e r c e n t  a c e t a t e  ( n o t  s i g n i f i c a n t  ones)-  so t h a t  t h e  r a t i o  

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

S haw 's  c o n c e p t  r e c e i v e s  support ,  from, t h i s  e x p e r im e n t  from 

t h e  o b se rv ed  s l i g h t  tho u gh  n o t  s i g n i f i c a n t  d e c r e a s e s  in  

b u t t e r f a t  p e r c e n t  w i t h  i n c r e a s i n g  b a r l e y .  T h i s : e x p e r im e n t  

d o e s  n o t  s u p p o r t  Shaw 's  c o n c e p t  w i t h  r e g a r d  t o  d e p o s i t i o n  

of body f a t ,  s i n c e  no d i f f e r e n c e s  in  s u p p o r t  of  body w e ig h t  

were n o t e d ,  b u t  t h e  f i n d i n g s  of  H u b b e r t  ( 1 1 , - 1 2 )  and 

Card on (4)  a r e  in  c o m p le te  a g re em e n t  w i th  i t , . s i n c e  th ey  

show t h a t  b a r l e y ,  p re s u m a b ly  t h r o u g h  i n c r e a s e d  rumen m o la r



p e r c e n t  p r o p i o n a t e  t o  a c e t a t e  r a t i o ,  does  s u p p o r t  f a t  d e p o s i ­

t i o n  b e t t e r  t h a n  m i l o ,

The d i e t ’ s i n f l u e n c e  on t h e  c o m p o s i t i o n  of  t h e  m i l k  

f a t  i s  a l s o  i n  a g re em e n t  w i t h  t h e  c o n c e p t s  of Shaw e t  a l ,

(20 ,  21) in  t h a t  i n c r e a s i n g  amounts  of p r o p i o n a t e  i n  th e  

rumen n o t  o n ly  lo w e r  p e r c e n t  f a t  i n  t h e  m i l k  b u t  a l s o  cau se  

a d e p r e s s i o n  i n  t h e  s h o r t e r  c h a i n  a c i d s  a p p e a r i n g  i n  th e  : 

f a t e  T hese  phenomena a r e  a l s o  a s s o c i a t e d  w i t h  an i n c r e a s e  

i n  t h e . C]_g2= f r a c t i o n  of  t h e  m i l k  f a t .

Even th o ug h  b o t h  Garden (4)  and R u b b e r t  (-11, 12) 

found b a r l e y  t o  have  a h i g h e r  d i g e s t i b i l i t y  t h a n  m i l o  i t  

i s  f e l t  t h a t  t h i s  i s  n o t  i n  d i s a g r e e m e n t  w i th  t h i s  e x p e r i ­

m e n t ,  where  t h e  two were  n e a r l y  e q u a l ,  b e c a u s e  i n  t h i s  c a se  

th e y  were  b e i n g  compared on t h e i r  a b i l i t y  t o  s u p p o r t  t h e  

p r o d u c t io n :  of  m i l k  and in  t h e  p r e v i o u s  c a s e s  i n  t h e i r  

a b i l i t y  t o  s u p p o r t  w e ig h t  g a i n .



CONCLUSIONS

The r e s u l t s  of t h i s  e x p e r i m e n t  show t h a t  su b ­

s t i t u t i n g  m i lo  b a r l e y  on a pound f o r  pound b a s i s  

i n  t h e  r a t i o n ,  of .1 a c t a  t ing ,  cows l e a d s  ,to t h e  f o l l o w i n g  

c o n c l u s i o n s :  ./ •

1 .  T h ere  were no s i g n i f i c a n t  d i f f e r e n c e s  i n  

t o t a l  pounds of m i l k  p ro du ced  or  in  t h e  p e r c e n t a g e s  

of f a t  o r  SNF in  th e  m ilk*

2,  The f e e d i n g  of 2 /3  b a r l e y  and 1 /3  m i l o  

caused  a s m a l l  b u t  s i g n i f i c a n t  d e p r e s s i o n  in  p e r c e n t  

p r o t e i n  a s  compared t o  th e  o t h e r  t h r e e  r a t i o n s *

3« Body w e i g h t s  were n o t  a f f e c t e d  by th e  f e e d i n g  

of th e  d i f f e r e n t  r a t i o n s *

4 .  T h ere  was a g e n e r a l  i n c r e a s e  in  t h e  s h o r t  

c h a i n  a c i d s  of t h e  m i l k  f a t  a s  t h e  p e r c e n t a g e  of  m i l o  

i n  th e  r a t i o n  was i n c r e a s e d  w i t h  a s i g n i f i c a n t  d e c r e a s e  

i n  t h e  p e r c e n t a g e  of 0 ^ 2 - 9 :

5* The p e r c e n t a g e  of p r o p i o n a t e  a p p e a r i n g  in  

t h e  rumen f l u i d  was d e p r e s s e d  by th e  f e e d i n g  of m i l o .

6= M ilo  i n c r e a s e d  th e  d i g e s t i b i l i t y  of th e  

e n t i r e  r a t i o n  b u t  d id  n o t  e f f e c t  t h e  d i g e s t i b i l i t y  of 

t h e  c o m b u s t i b l e  e n e r g y  or  th e  p r o t e i n *

20



7,  As i t  was f ed  in  t h i s  s t u d y ,  m i l d  .was consumed 

by th e  c a t t l e  a t  a l l  l e v e l ' s  o f f e r e d .  ; ;
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TABLE 7

TREATMENT SEQUENCE AND AVERAGE DAILY INDIVIDUAL CON
PRODUCTICN OF MILK FOR EACH EXPERIMENTAL PERIOD ‘

3 ' -

COW NO. TREATMENT
SEQUENCE

PERIOD 1 
( l b s . )

PERIOD 2 
( l b s . ) ..

PERIOD 3

414 1 - 2 - 1 ^ 3 0 .4 2 8 ,1 2 1 .7
667 i-2~*r 3 5 .5 3 7 .5 3 6 .7
&L2 11-3-1 2 8 ,1 2 4 .7 2 3 .6
829 1 - 3 - 1 5 8 .7 4 6 , 8 3 8 .9
461 1 - 4 - 1 1 6 .6 1 4 .4 1 5 .1
210 1 - 4 - 1 2 8 .1 2 5 . 7 1 9 .8

' 837 2 - 1 - 2 3 0 ,1 2 3 .0 2 0 .4
841 2 - 1 - 2 4 7 . 4 5 1 .9 4 3 . 0
138 2 - 3 - 2  , 1 8 .1  . 12 .8 1 0 ,3
616 2 - 3 - 2 4 4 , 2 4 0 .1 : 3 4 .1
844 2 - 4 - 2 ; ' 3 5 .6 3 5 .9 3 4 . 7
653 2 - 4 - 2  ,• 4 9 ,8 . 4 3 . 3 " 4 1 . 4

. 199 3 - 1 - 3  ' . t o • 1 1 .7  : V 1 8 . 7  - 7 .9
422 3 - 1 - 3 4 6 . 7 ; 3 8 .3 2 8 ,4
187 3 - 2 - 3 2 0 .8 ■ 1 4 .1 1 7 .2 .
418 3 - 2 - 3 2 8 .2 1 5 ,0 5 . 3
650 3 —4 —3 2 3 .7 1 7 .8 1 2 .5
668 3 - 4 - 3 ,7 39 .9 3 8 .7 3 7 ,7
211 4 —1—4 ' 3 7 .0 • 3 2 .7 2 7 .2
421 4 — 1—4 5 1 .5 3 8 ,4 3 1 ,8
412 4 — 2—4 • 4 3 . 8 3 8 .1 3 3 .5
178 4 - 2 - 4  , 2 7 .1  ' , 2 4 .0  i; / 2 2 .6
413 4 -3 ^ 4 " 5 0 . 5 . 5 1 .5 4 9 , 0
181 4 - 3 - 4 “ 2 1 .3 1 7 .9 1 5 .1

(a )  T r e a tm e n t s  a r e  a s  f o l l o w s ;

1. 100% B a r l e y
2» 2 / 3  b a r l e y  -  1 /3  m i lo
3 .  1 /3  b a r l e y  — 2 /3  m i l o  
4„ 100% m i l o
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AVERAGE COW MILK FAT PERCENTAGES FOR EACH EXPERIMENTAL PERIOD

COW NO. .• PER I  CD. 1 ■. PERIOD 2 . PERI CD 3

414 1 ,5 9  2 ,2 8  ? .1 5
6'67 i . 9 1  3 ,2 8  3 ,2 8
212 3 ,2 5  4 , 1 8  3 ,9 8
829 1 .4 1  : 1 ,4 3  - ; i 1 ,3 0
461 3 .7 8  . .. 4 . 1 5  4 . 0 3
210 3 .8 0  4 . 4 5  4 , 7 0
837 2 .1 5  2 .6 5  3 .0 8
841 2 .0 3  7 r  3 .5 3  ' ' 3 . 7 8
138 3 ,2 8  3 .3 5  3 .3 5
616 1 .7 6  2 ,8 0  2 .5 5
844 2 .5 1  2 .8 0  3 .3 8
653 . 2 .1 5  3 .2 3  3 .1 3
199 4 . 9 3  5 .1 0  4 . 8 5
422 1 .6 3  1 .3 8  1 .3 8
187 • 4 . 7 9  • • 5 .2 3  4 . 9 5
418 2 ,0 9  ■ , 2 ,1 8  ■ , 2 ,1 5
650 2 .3 9  3 , 0 0  2 .9 3
668 2 .5 5  3 .2 8  ' 3 .4 5
211 3 ,7 1  3 .9 5  4 . 6 3
421  . 1 .3 5  . 1 , 1 3 .  1 .5 8
412 1 .4 4  - : 1 .3 5  2 .3 3
178 4 , 2 3  4 . 7 5  4 , 3 3
413 3 . 5 2  2 .4 5  3 ,1 5
181 4 . 3 8  4 . 7 3  4 , 2 5
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TABLE 9

AVERAGE CCW MILK PROTEIN PERCENTAGES FOR EACH EXPERIMENTAL
PERIOD. : - r;

CCW.NO. PERIOD 1 PERIOD. 2 PERIOD 3

414 2 ,7 5 . . 3 , 0 3 3 ,4 7
667 2 .8 1 3 . 0 2  :: : -  3 ,4 5

- 212 4 . TO ■ 4 . 3 9  ; 4 , 4 3
829 2 .9 5 3 . 4 6  • 3 .8 9
461 3 ,9 1 4 . 2 0 4 . 2 5
210 3 ,9 4 4 . 3 5 4 , 2 7
837 3 .3 6 - 3 . 7 2 3 , 6 9
841 3 .8 4 4 . 0 2  :: 3 ,9 8

■ 138 3 . 9 3 4 . 2 5 4 , 2 0
616 3 ,1 5 3 .7 8 3 , 9 2
844 3 . 3 3  - 3 . 6 3 3 .7 8
653 3 .2 3  . . - /  3 ,8 8 3 .9 3
199 4 . 1 4 4 : 2 2 4 , 1 5

. 422 3 .0 7 ' 3 . 4 7 3 . 9 3
187 4 . 1 4  ' 4 . 2 6 4 . 3 6
418 2 .5 1 2 ,7 7 3 . 1 3
650 3 ,3 1 3 .7 1 3 . 9 3
668 3 . 0 4  . 3 ,5 5 3 ,7 5
211 3 ,4 8 4 . 0 0 4*11
421 2 .8 8 3 . 3 9 3 .7 8
412 2 .7 6 3 . 1 4 3 .4 6
178 3 ,7 3 4 . 0 4 4 . 0 9
413 2 .9 2 3 .1 1 3 .5 5
181 3 ,8 0  . 4 . 0 6 3 , 9 3
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' TABLE 10 ;

AVERAGE COW MILK SNF PERCENTAGE FOR.EACH EXPERIMENTAL PERIOD

COM NO. PERIOD 1 . PERIOD 2 PERICD 3

414 7.24 V ' 7 .2 4  ... %; . . 7 . 1 0
667 8 .1 9 8 ,2 5 8 . 1 2
212 9 o 33 9 .6 1 9 ,6 3
829 8 .5 6 , 8 .4 5 8 ,4 7
461 9 .2 2 9 .4 7  • 9 ,3 8

. 210 9 .1 6 , ! 9 .4 7  ' 9 .4 3
837 8 .3 9 8132 8 .3 1
841 8 .8 0 9 , 4 2 9 ,1 5
138 • 8 . 5 4 ' 8 . 3 7 8 . 5 6
616 8 ,4 8 8 .7 0 ' ' 8 . 5 9  •
844 8 . 7 4 8 , 7 3 ■' 8*99
653 8 .6 5 8 .9 7 9 .0 7
199 8 ,6 7 9 .0 4 8 . 7 1
422 8 o 66 8 .4 3 8 .8 8
187 8 ,7 8 9 . 1 2 9 ,1 1
418 7 .7 6 7 .3 4 7 . 0 3
650 8 .3 8 8 . 3 8 8 . 3 6
668 8 .6 4 8 .9 2 8 .8 5
211 8 , 9 7 9 , 1 5 . . 9 ,1 4
421 7 ,8 4 7 .8 3 7 .8 8
412 7*83 7 .8 7 7 .7 7
178 8 .9 1 9 .1 9 9 .0 8
413 8 ,7 1 8 .6 5 8 , 8 8
181 8 . 4 2 8 .5 6 8 ,2 8
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; ; TABLE 11 ■ • . . ,

AVERAGE COW BCDY .WEIGHTS FOR EACH EXPERIMENTAL PERICD

COW NO, PERIOD .1 PERIOD 2 . . PERIOD 3
. ■ - ' . ( l b s , ) . ( l b s , ) ( l b s , )

414 v 1398 1483 1525
667 1195 1230 1220
212 963 930 938
829 1520 .1553 1607
461 1323 1352 1415
210 1002 1015 : 1047
837 1415 1463 1483
841' 1332 1320 1285
138 1077 1075 1100
616 1266 1307 ' 1342
844 " 1216 1232 1245
653 1438 1495 1512
199 1223 1238 1292
422 1235 1307 1333
187 1222 1245 1260
418 1463 1498 1550
650 ‘ 1762 1832 1875
668 ■ 1 0 7 3 1135 1147
211 1107 1103 1138
421 . . 1412 ■ 1413 1462
412 1493 1533 1495
178 • 1068 1123 1142
413 1393 1443 1430
181 -1301 . 1350 1350



29

TABLE 12

COMPOSITION OF THE MILK FAT FOR EACH INDIVIDUAL COW
' ■ , "

FOR PERIOD 1 , .V

JN NO. C6 G8 o 1—I o o:101 = c 12 c 13 c 14 c 14ls= o
 

{—J
 

CJ1

414 o 28 .43 1 .4 4 ,21 2 .8 7 .15 9 . 4 7 2 .2 6 3 ,3 3
667 .44 . ,74 3 ,2 7 ,30 4 . 8 8 ,37 1 4 .1 9 3 .0 5 3 .0 3
212 .74 1 .0 5 3 .0 0 .58 4 . 7 5 .58 1 0 .8 3 3 .9 7 4 , 9 2
829 .6 6 .70 1 .8 4 ,35 3 ,1 2 ,22 9 . 7 3 3 ,9 1 2 .4 8
461 ' o 79 .96 3 .4 0 ,27  ' 4 . 5 3 .39 1 2 .3 9 2 .3 0 2 .9 7
210 .56 .85 2 .6 6 ,29 4 . 1 9 .27 1 0 .6 9 2 . 1 2 3 . 1 2
837 .8 2 1 .0 5 3 ,2 2 1 ,4 7 4 . 5 8 1 .1 4 1 1 .8 9 4 , 1 8 5 ,3 9
841 .76 .75 2 .0 4 .42 3 ,6 6 .61 1 0 .8 7 3 .3 9 3 .0 0
138 1 .1 4 1 .1 8 3 , 7 8 .6 5  ' 4 . 6 2 ,67 1 0 .7 9 3 .1 7 3 ,2 1
616 .75 .8 0 3 .0 7 .33 - 4 , 4 9 .37 1 2 .3 7 3 . 5 6 2 .9 1
844 ,71 .85 2 .4 5 .49 4 . 4 2 .65 1 2 .6 5 2 ,4 2 2 .7 7
653 ,54 .87 3 .3 0 .3 2 3 .7 6 .26 1 2 .2 7 2 .5 7 .70
199 .60 .80 2 .1 8 .37 3 . 3 2 - ,41 9 .8 9 1 .8 5 3 .5 6
422 .41 .59 1 .7 6 .35 3 ,3 8 .55 1 0 .8 3 3 ,6 3 2 ,63
187 .77 ,83 2 .5 9 ,47 3 .7 0 .36 1 1 ,8 1 2 .8 2 2 ,1 0
418 .3 7 .5 3 2 .2 7 .25 ■ 3 ,2 7 .35 9 . 7 9 3 .5 8 2 ,7 6
650 .37 .54 1 ,4 9 ,2 8 2 .7 2 .41 8 . 3 0 2 ,4 4 2 .0 7
668 .59 .90 3 .4 0 .34 4 . 4 3 ,36 1 3 .2 0 3 ,5 1 3 .4 5
211 .80 ,98 3 .6 9 ,58 4 . 8 9 ,86 1 2 .8 3 2 .0 6 2 .81
421 .22 .41 2 .0 2 ,21 3 .5 3 ,26 1 2 .7 8 3 , 3 3 2 ,2 8
412 ,21 .5 2 1 .4 5 .34 3 , 5 9 .54 1 2 .0 6 3 .7 9 3 .0 0
178 .86 .94 3 .6 5 .48 4 . 5 8 ,21 1 4 .2 2 2 ,3 8 1 . 8 2
413 1 .3 6 1 .3 5 2 .7 5 ,43 4 . 1 3 .26 1 2 .3 5 2 .4 1 1 .8 4
181 ,64 .75 3 .0 7 ,56 3 .4 8 ,72 1 1 .0 0 2 .2 9 2 ,5 4
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TABLE 12 (CONTINUED)

6CMPOSITIQN OF THE MILK FAT FOR EACH INDIVIDUAL COW

k R  PERIOD 1

JS NO. c 1 6 i s o  e 16 C i6 l= c 17 C ig isD ^18 C181 = - c 182s C l8 3:
414 ,38 . 2 6 ,9 9 8 , 6 2 3 . 7 2 ' .49 4 , 8 3  2 5 .6 9 5 , 8 7 2 .9 7
667 .5 2 3 0 .2 3 4 . 0 8 2 .0 3 .55 6 .9 1 1 9 .7 8 4 . 2 1 1 .4 1
212 " .78 2 8 .3 6 4 . 7 7 3 ,8 5 ,5 4 2 .4 2 2 0 .2 4 5 .4 9 1 .1 3
829 ,44 2 7 .5 0 7 .0 1 3 ,7 1 .65 2 ,8 6 27 ,0 5 5 .7 0 2 . 1 0
461 .39 3 2 ,5 3 3 .4 9 1 .2 4 .22 8 .6 3 2 1 .3 5 3 .2 0 ,9 5
210 .47 3 2 ,5 7 5 .4 0 3 .4 5 .39 4 , 5 6 2 0 .51 5 .4 0 2 .4 9
837 .61 2 7 .2 6 7 ,0 2 4 . 3 4 ,3 7 3 .2 9 1 8 .2 8 3 .8 1 .5 6
841 .71 / 3 0 . 1 4 :5 ,0 7 3 .3 9 .75 ‘6 ,0 5 2 2 .6 3 3 .9 0 1 .3 5
138 1 .1 5 3 0 .5 4 4 , 5 5 3 . 2 7 ,7 9 4 . 9 9 1 9 .0 0 5 .3 2 1 ,1 7
616 1 .2 6 2 8 .4 0 ' 3 , 2 0 1 .=17 .48 2 ,95 2 5 .8 4 6 .2 2 1 .8 1
844 ,60 2 7 .9 2 "3 .90 3 ,0 0 1 .0 8 7 .0 9 2 0 .9 9 5 .6 7 2 .3 7
653 .70 2 8 .1 9 4 . 7 5 " 2 .2 9 ,38 4 , 4 3 2 5 ,0 6 6 .4 6 1 .6 1
199 .35 2 8 .6 0 3 .9 9  ' 2 .2 2 ■■ .35 1 1 ,1 2 2 5 .2 8 3 .9 3 1 .1 8
422 1 ,2 4 2 6 .70 6 .1 0 2 . 8 2 ' 1L67 4 . 1 0 2 4 .6 1 6 .4 3 2 .1 9
187 ,41 3 5 .0 2 4 . 9 6 4 , 2 1 .47 8 .3 6 1 8 .9 9 1 .5 7 ,6 2
418 1 .0 0 2 7 .7 2 5 .2 5 2 ,9 2 .65 6 .1 8 2 5 ,2 2 5 .6 5 .2 3
650 , .50 2 1 .8 5  4 . 5 5 2 .4 1 .69 8 .7 9 3 6 ,0 5  ' 5 .2 7 1 .2 5
668 . 52 3 3 .3 5 6 .1 2 2 .7 9 .69  . 4 . 9 9 1 8 .3 6 2 .25 .7 4
211 . 64 3 5 .0 1 2 ,9 6 1 .2 2 .46 7 .3 1 1 9 .3 1 2 .7 8 .8 4
421 .50 2 9 .0 2 7 . 1 3 1 .2 0 ' ,52 '2 .7 1 2 4 .5 5 6*50 2 .8 1
412 ,72 3 0 .5 5 6 ,0 6 2 .6 7 .80 3 ,5 0 2 3 .2 7 5 .4 5 .95
178 ' .30 3 5 ,2 8 3 . 5 2 . 1 .8 6 ,25 6 ,9 7 1 8 .45 3 .6 4 .61
413 ,29 2 9 ,3 3 2 ,3 8 .8 3 ,28 7 ,7 5 2 7 ,7 5 3 ,5 9 ,90
181 .98 3 1 .7 1 3 .6 7 2 .4 6 1 .1 1 8 .3 5 1 7 ,8 6 6 .3 7 2 .4 3
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TABLE 13

CCMPOSTTIGN OF THE MILK FAT FOR EACH -INDIVIDUAL CON

1 ' FOR PERIOD 2 .

cow NO/ o  ̂ cg c10 ' C10l«

414 ,8 2 .91 2 .5 3 ,33
667 .87 1 ,0 3 4 . 5 4 ,30
212 ,71 .7 7 2 ,3 5 ,33
829 ,65 ,70 2 .3 8 - .2 8
461 .88 1 .0 3 2 .9 0 - ,35
210 .81 .95 3 .4 6 . ■ ,35
837 ,7 8 ,87 3 , 1 2 ,3 4
841 .80 .85 3 , 4 7 ,38
138 .67 .95 3 .2 5 .65
616 ,56 .98 3 .4 1 ' .33
844 .89. .95 3 .2 4 1,35
653 .64 .90 2 , 9 2  - ,28
199 .50 .81. 3 , 4 4 ' .31
422 • . ,1 1 .22 1 .0 0 .18
187 ,54 .78 3 ,2 7 ,36
418 .4 2 .68 3 .1 5 ,27
650 .36 .57 2 ,6 3 ,26
668 .5 2 .80 3 ,5 5 ,41
211 ,46 .96 3 ,4 6 ,31
421 .11 .22 1 .1 2 ' •:, 19
412 .11 ,25 2 .0 5 ,19
178 .53 ' ,85* 2.70 ; . 30
413 ' ,4 2 .78 3 .0 6 .41
181 , .46:. . 66 2 .3 5  ' , 2 3

C12 C13 C1 4 . .  d 141- C15

4 . 5 7  .31  1 1 .9 2  3 . 2 2  2 ,6 5
5 . 5 3  ,2 7  1 3 .6 5  2 .7 7  2 .4 3
3 . 1 0  <.33 9 .8 1  2 ,4 1  3 .1 8
3 ,2 0  .35 1 0 .9 6  3 .4 0  3 .1 4
4 . 0 1  .26  1 0 .6 8  2 ,7 0  1 .9 0
4 , 7 9  .3 3  1 2 ,9 2  2 ,2 9  1 .7 5
4 , 8 6  .33  13 ,2 4  2 ,9 4  • 2 .3 6
4 . 4 5  .25  1 3 .0 7  2 .3 0  - 1 .86
4 . 6 3  ’ .50  - 1 0 ,7 7  3 .1 1  2 ,4 8
4 , 5 1  .37 13 .51  3 .3 6  ,2 .5 8
3 . 8 9  .44  1 1 .7 1  2 ,84 , ."  2 .4 6
3 .4 7  • .33  1 1 ,8 2  3 .0 4  .3 ,49
5.07  .36  12 ,7 8  2.34 , „2 .55

‘2 .5 4  .38  1 0 ,6 6  3 .3 5  ; 3 ,7 1
3 , 5 7 .  .3 0  1 0 .8 8  2 .9 6  2 ,5 7
3 .4 0  .21 1 0 .0 6  2 .8 9  3 .0 0
3 . 2 7  .34  1 0 .4 5  3 .5 6  3 .0 9
4 . 7 3  .29  1 1 .2 9  2 .8 9  ‘ 2 ,9 4
4 . 7 6  .39 1 2 .1 0  1 .9 4  2 .9 8

■3,13 .3 3  1 1 .1 1  3 . 1 2  2 .7 9
3 .3 8  ,16  , 1 3 ,5 7  2 .3 5  2 ,1 2
4 . 6 4  ' . 2 8  1 4 ,7 6  2 ,3 0  1 .7 9
5 .3 1  : , 6 1  1 4 .8 3  5 .7 9  .2 .0 1
3 .5 3  .46  1 1 .4 5  4 ,1 3 ;  3 .3 0
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' TABLE 13 ( CONTINUED)

COMPOSITION OF THE.MILK FAT FOR EACH INDIVIDUAL COW

FOR PERIOD 2

DW NO. c 16 i s o  c 16 <=16% = C17 C j g l s o Pis ' C i8 l » c 182s! g 183

414 ,51 3 .2 2 5 .1 7 2 .3 8 .08  ' 6 .1 1 2 1 .0 0 4 .2 1 1 .1 2
667 . , 33 3 3 .9 5 5 .2 0 2 .4 6 7 .2 2 1 6 .1 2 2 ,81 .5 2
212 . . 20 3 7 .2 4 7 .9 3 3 .3 8 : .4 6 6 .7 5 1 7 .8 4 2 .71 . .51
8-29 .41 2 7 .5 4 7 ,2 2 3 . 0 4 5 ,0 4 2 5 .1 8 5 .70 .81
461 . 3 7 3 3 .9 4 4 . 7 2 2 .8 1 ,35 8 .5 8 1 9 .3 1 3 ,5 4 1 . 4 9
210 . .43 3 4 ,5 8 6 ,7 7 2 .9 0 .62 6 .0 4 1 7 .1 7 3 .1 0 .74
837 ,42 3 3 ,4 0 5 ,0 2 2 .2 4 .24 5 .7 2 1 9 .3 9 3 .7 4 .9 3
841 . .19 3 5 .2 3 , 5 .7 9 1 .4 7 5 .6 6  ' 1 9 .6 4 3 ,7 5 .8 3
138 ■■ ,5 3 3 0 ,1 7 6 .1 5 2 .7 8 .34 5 ,1 7 21 .9 5 5 .2 4 »66
616 .31 3 3 .1 7 5 ,5 1 2 ,4 0 .29 5 .9 9 1 8 ,4 9 3 .6 2 .6 0
844 .54 3 3 .5 7 6 .1 2 3 .6 0 ,29 7 .6 5 1 8 .0 0 2 .79 .7 0
653 .30 3 6 .9 9 5 .5 0 2 .8 7 — 6 ,2 6 1 7 ,1 3 3 ,5 1 .56
199 . *42 3 8 ,0 9 6 .4 8  : 2 .6 9 .42 4 . 9 0 1 5 .5 3 3 .7 4 .57
422 ,86 3 2 .3 5 8 .2 6 3 .4 5 1 .5 1 3 .5 3 2 1 ,3 3 2 .86 1 .7 0
187 .36 3 6 .9 3 5 . 9 4 2 .5 6 ' ,35 7 ,2 7 1 7 .5 6 3 .1 8 ,6 0
418 *53 .2 6 . 9 4 7 .4 2 4 , 3 0 ,50 7 .5 4 2 2 .3 8 5 .31 .9 9
650 2 7 ,0 6 4 .7 1 1 .8 8 9 .1 2 2 8 .5 1 3 .2 7 ,9 2
668 V ,23 3 3 .1 0 7 .0 8 3 . 1 2 .20 5 .3 1 1 9 ,6 9 3 .28 .5 8
211 . .42 3 6 .4 1 5 .0 4 2 , 8 2 - *65 6 .2 0 1 6 ,9 0 3 ,46 ,7 4
421 1 .5 9 2 8 .9 9 6 .4 2 2 , 6 3 2 .0 9 3 .7 2 2 1 ,9 6 8 ,5 8 1 . 8 2
412 .54 3 7 .0 9 3 .3 8 1 ,4 4 .6 2 5 ,7 0 2 2 ,9 0 2 .7 3 1 ,4 7
178 .4 2 3 9 .1 4 2 .8 5 2 , 3 2 7 . 1 6 1 6 .5 5 1 .93 1 ,4 6
413 .2 4 3 2 .0 0 4 .8 8 1 .3 7 ,09 1 .9 0 2 2 .0 1 2 .51 1 . 7 6
181 1 .1 1 3 4 .6 2 6 .4 8 4 . 6 2 .6 4 6 .8 3 1 5 .5 4 2 .8 5 .74
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TABLE 14

GCMPOSlTiaNI OF THE MILK FAT FOR EACH INDIVIDUAL COW

FOR PERIOD 3

DOW'. NO. c 6 c 8 S io 0(101 = ^12 ^13 c 14 c 1 4 l  = % 5

414 .31 .51 2 .2 1 .32 2 ,9 1 ,34 8 , 2 9 2 .2 4 2 .8 6
6617 .75 1 ,1 4 3 .4 3 ,15 5 .5 5 ,19 1 4 ,7 7 2 .5 3 2 .7 6
212 .76 1 .0 9 3 .4 7 .70 4 . 3 8 =82 1 0 .9 5 2 .4 0 2 .8 6
829 .14 .28 1 .2 8 .21 2 .3 4 .36 . 8 . 1 2 3 ,8 9 3 .0 8
461 .5 9 ,87. 2 .57 m.21 . 4 . 2 4 .18 1 1 .8 9 2 .3 9 2 ,3 8
210 .6 0 .88 3 . 2 2 ,29 4 . 1 0 .43 1 1 .3 1 1 .8 6 2 .3 7
837 .41 ,77  . 2 .8 7 .43 5 .0 2 ,94 1 2 .7 4 2 ,6 5 3 .4 0
841 .73 1 .0 4 3 .6 1 .39 4 . 8 6 .36 1 4 .3 2 2 . 0 2 1 .64
138 .38 .60 2.06. .22 3 ,4 1 .14 / 9 .3 5 2 .3 7 2 .4o
616 ' .53 .61 2 .9 8 ' ,38  . 5 .3 7 .53 .13 ,29 2 .4 3 2 .71
844 .78 1 .1 7 3 .3 1  : . 16 ■ 5 .2 7 .4 5 1 4 .1 3 2 .0 4 2 ,0 9
653 .75 1 .0 2 2 .6 7 .26 4 , 1 0 ; . 21 1 2 .2 7 1 .9 2 1 ,8 4
199 : .70 1 ,0 1 3 ,8 1  ; .31 . 3 .5 3 .4 7 1 0 .4 2 2 .1 0 .2.93
422 .05 .30 1 .2 1 .31. . 2 .4 6 .53 7 .9 5 3 .7 3 4 . 7 5
187 .36 .60 3 .1 1 O 14 3 ,6 4 ,24 . 9 ,3 8 1 .3 3 1 .6 2
418 .21 .39 1 .5 3 , 1 2  . 2 . 6 9 .31 8 . 1 8 1 .7 8 2 .3 7
650 . .31 ,53 1 .7 3 ,29 3 . 2 5 .48 8 , 8 7 3 . 1 4  . 2 .91
668 ,73: .66 2 . 3 7 .25  . 4 . 0 0 .30 .11 .45 2 .0 5 2 ,1 7
211 ,75 1 .0 6 3 . 0 4 .22 • 4 , 7 3 . 24 1 3 .1 9 1 .3 2 1 . 5 6
421 ,4 2 .67 2 ,6 2 . 16 3 , 3 2 ,17 1 2 .1 8 1 .8 3  . 1 .8 4
412 .7 3 ,90 3 .3 6 .23  : 3 .2 8 .13 1 0 ,8 3 1 . 6 1  ... 2 .0 9
187 .79 1 .2 7 3 .5 1 .53 5 . 5 2 .4 8 1 3 .3 5 2 .4 9 1 .8 6
413 ,69 1 .0 3 3 .6 0 .48 4 . 1 4 .67 1 3 .0 2 2 . 1 1 : 2 .5 1
181 ,56 .80 2 .1 3 ,31 3 ,5 7 .41 9 . 8 3 2 .6 1 2 .5 3
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TABLE 14 ( CONTINUED) ;

-CCMPOSITICN OE -THE MILK FAT FOR EACH INDIVIDUAL COW

: FOR PERIOD 3 :

COW NO- c 163-so C16 C i6 l= ^17 C18l s c ' C18 C18l=  0182= C183=

414 ,5 0 2 5 ,3 1 9 . 0 2  ' 6 .0 8 .42 9 .3 5 2 0 .2 7 7 .8 8 1 ,1 0
667 ,59 2 5 ,6 3 1 ,5 0 .75 10 .20 1 9 ,5 2 5 ,8 1 4 , 7 3
212 ,91 3 8 .3 0 3 ,5 4 2 .2 1 .7 2 7 ,3 7 1 6 .3 0 2 ,5 5 e 66
829 ,76 2 4 .3 2 8 .3 8 6 .6 7  - • ' .59 5 .5 8 2 3 .5 4 9 ,2 7 1 .1 7
461 -41 3 3 .9 3 3 .1 7 3 .3 4 .2 3 9 .4 8 1 8 .7 0 3 .7 8 1 ,6 6
210 .78 3 7 .2 9 3 .6 5 2 ,9 5 ... , 9 0 9 .4 5 1 7 ,0 2 2 ,01 .91
837 ■ 1 ,5 3 3 2 .0 5 5 .4 4 6 ,1 6 -96 8 .8 0 1 3 .1 4 2 .0 0 .67
841 ,5 6 3 6 .1 5 3 . 0 2 2 .1 0 .76 6 .8 9 1 8 ,7 0 2 ,1 0 , 77
138 ,4 0 2 9 ,2 4 5 .3 0 4 . 6 5 .3 7 1 2 .51 2 2 .4 5 3 .1 7 .9 2
616 ,94 3 0 .4 4 6 .2 3 5 .9 1 • .75 8 .0 2 1 6 ,3 4 2 .3 4 .39
844 ,81 3 4 .9 1 2 .9 6 1 .6 0 .6 2 8 .5 0 1 7 .9 1 2 .2 7 1 .0 0  .
653 ,45 3 7 .9 8 4 , 4 3 3 .5 5 ,39 8 .3 4 1 7 .4 3 1 .7 2 .66
199 , 60 2 7 .9 9 4 . 2 5 2 .7 9 .66 12 .71 2 2 .7 6 2 .56 ,41
422 ,81  : 2 4 .3 4 9 .9 6 1 1 .3 9 .91 5 .4 6 2 1 .9 2 3 ,2 9 .6 2
187 .2 4  - 2 9 .2 6 6 ,2 3 4 . 7 0 . .30 5 ,8 3 2 5 .8 8 5 .6 1 1*44
418 ,4.7 2 4 ,2 4 6 .1 5 6 . 1 2 .79 9 .5 6 2 6 .1 6 8 .1 5 .77
650 1 ,0 6 2 5 ,5 9 4 . 4 7 5 .6 8 .9 2 9 ,7 7 .27 ,4 3 2 .6 0 .96
668 .55 3 0 .9 3 4 , 1 6 5 .4 8 .7 7 6 .8 3 1 7 .0 7 6 .2 7 4 . 3 2
211 ' .25 3 7 .0 9 5 .1 8 2 .2 0 .49 8 .7 9 1 7 .1 8 1 .99 , 74

.421 • .21 2 7 .0 8 5 . 3 2 1 .7 2 ,27 8 . 2 0 2 6 .4 5 5 .0 5 2 .4 9
412 .35  : 3 7 .3 0 5 , 2 3  . 3 ,9 6 .. .21 6 .4 8 1 8 .8 3 3 .3 9 1 .0 8
187 .71 3 0 .1 8 3 .1 1 ■ 2 . 5 9 .71 9 .5 6 1 9 .6 7 2 .5 3 1 .1 5

, 413 1 .1 0 3 2 .9 3 3 .4 5 3 ,5 8 ,7 4 8 .7 5 1 8 .2 9 2 .0 5 .89
181 .75 3 3 .8 9 3 . 6 2 3 , 1 7 1 .0 1 9 . 6 2 2 1 .7 6 2 .46 .9 5



TABLE 15

YFA CONTENT OF THE RUMEN FLUID FRCM THE EXPERIMENTAL COWS FROM'PERIOD 1

■dew NO. TOTAL
VFA ' ACETATE PROPIONATE BUTYRATE VALERATE HIGHER ACIDS
( uM/ (DM/ (Molar ( uM/ (Molar (nM/ (Molar ( uM/ (Molar (uM/ (Molar
m l , ) . ml , ) • %) m l . ) %) m l . ) . m l.  j %) m l . ) %)

414 1 2 1 .0 4 6 7 .1 3 5 5 .4 6 3 0 .9 4 2 5 ,56 1 6 .1 3 1 3 .33 1 .50 1 .2 4 5 ,34 1 ,24
667 6 6 ,6 7 4 0 ,5 1 6 0 ,76 1 4 .7 2 22 ,08  , 8 . 1 6 12 ,24 1 .0 3 1 .5 4 2 ,2 5 1 .5 4
212 1 01 .91 5 0 ,4 4 4 9 .5 0 3 8 ,6 3 3 7 .91 9 ,4 7 9 ,2 9 0 .8 4 .82  ' 2 ,5 3 ' ,8 2
829 130 .3 3 5 9 .3 5 4 5 ,5 4 5 5 .0 4 4 2 .2 3 1 3 ,2 2 1 0 .14 1 .1 3 ,8 7 1 .5 9 ,8 7
461 9 7 .5 3 5 7 ,1 0 5 8 .5 4 2 2 .1 3 22 .69 1 3 .6 9 14 .0 4 0 ,6 7 .69 3 .9 4 ,69
210 129 ,29 8 2 .2 3 6 3 ,6 0  ' 3 2 .2 5 2 4 ,95 1 0 .7 8 8 .3 4 2 .2 5 1 .7 4 1 .7 8  : 1 ,7 4
837 102 .38 5 8 .8 8 5 7 ,5 6 2 9 ,4 4 2 8 ,7 8 ' 1 0 ,9 7 1 0 .7 2  ' 2 ,0 6 2 .01 1 .0 3 2 ,01
841 104 .17 6 0 ,2 9 5 7 ,8 8  . ■ 2 8 .5 0 2 7 .36 1 1 .5 3 11 ,0 7 1 .9 7 1 ,8 9 1 , 8 8 1 .8 9
138 10 6 ,52 6 2 .7 3 5 8 .8 9 3 3 ,2 9 3 1 ,25 6 .9 4 6 ,5 2 1 .2 2 1 .15 2 .3 4 1 ,1 5
616 1 05 .0 2 4 9 ,0 4 4 7 ,6 0 4 0 ,9 7 3 9 ,0 1 9 .3 8 8 ,9 3 0 .9 4 .90 4 . 6 9 .90
844 86*54 4 7 .9 1 5 5 ,3 6 2 7 .9 4 3 2 .2 8 7 .0 3 8 . 1 2 ■0.75 .87 2 .9 1 ■ .87
653 ■88,61 4 9 .5 1 5 5 .8 7 2 8 ,2 2 3 1 .8 5 7 ,1 3 8 ,0 5 1 .2 2 1 .38 2 ,5 3 1 ,3 8
199 100 .24 5 7 .2 0 5 7 .0 7 2 8 .2 2 28 .14 1 1 ,6 3 11 ,61 0 .7 5 . ,75 2 .4 4  . ,75
422 116 ,8 3 6 1 ,5 1 5 2 .6 5 4 4 ,9 1 3 8 .4 4 5 .9 1 5 ,0 6 1 .2 2  - 1 .0 4 3 ,2 8 1 .0 4
187 4 5 ,4 8 3 1 .7 9 6 9 ,90 9 .3 8 20 ,62 2 .4 4 5 .3 7 0 .5 6 1 ,2 3 1 .3 1 1 ,2 3
418 10 4 .44 ■62.16 5 9 ,5 2 3 4 ,2 2 3 2 ,7 7 5 .3 4 5 .1 1 1 .41 1 .35 1 ,3 1 1 ,35
650 1 0 1 .8 2 6 2 .1 6 6 1 .0 5 3 0 .6 6 3 0 .1 1 8 .0 6 7 ,9 2 0 ,4 7 ,46 ,47 ,46
668 1 00 .70 60 .85 . 60 .45 2 9 .6 3 29 .45 8 ,3 4 8 .2 6 1 .4 1 1 ,38 .47 1 ,38
211 126 ,96 7 3 .79 2 8 .1 2 3 7 .3 2 2 9 ,39 11 .91 9 ,3 8 2 .16 1 .70 1 .7 8 1 ,7 0
421 • 1 06 ,23 5 2 .4 1 4 9 .3 4 4 3 .1 3 4 0 ,6 0 7 ,8 8 7 ,4 2 2 .3 4 2 .20 .47 2 ,2 0
412 9 9 .5 7 4 9 . 1 3  4 9 ,3 4 3 7 .0 4 3 7 .17 8 ,5 3 8 .5 9  , 1 ,7 8 1 ,7 9 3 ,0 9 1 .7 9
178 1 17 ,49 7 3 ,2 3 6 2 ,3 3 2 9 .8 2 2 5 .3 8 1 0 ,0 3 8 .5 4 1 .9 7 1 .6 8 2 ,4 4 1 ,6 8
413 123 .66 7 3 ,2 3 5 9 .2 9 3 2 ,6 3 26 ,39 1 0 .7 8 ■ 8 . 7 2 ,84 ,68 6 .0 9 ,68
181 109 .23 69 ,65 6 4 ,0 4 . 21 ,75 . 19 .91 1 1 ,4 4 10 .47 1 .78 1 ,6 3 4 , 3 1 1 .6 3

wCJl



TABLE 16

VFA CONTENT OF THE RUMEN FLUID FRCM THE EXPERIMENTAL COWS FROM PERIOD 2

COW NO. TOTAL
VFA ' ACETATE PROPIONATE
(uMX ( uM/ (Molar  (uM/ (Molar 
. m l . ) m l . ) . %) . m l . )  %)

414 114.29 7 2 .5 7 6 3 .5 0 . 3 5 .9 4 : 3 i . o i
667 103 .99 6 8 ,2 6 6 5 .6 4 1 9 .69 1 8 ,9 3
212 7 2 .1 9 4 4 .1 6 6 1 .1 7 17 .81 ' 2 4 . 6 7
829 145.15 7 6 ,2 3 5 2 .5 2 5 2 .7 9 • 3 6 .3 7
461 5 9 .3 6 3 3 .5 7 5 6 .5 5 1 5 .28 2 5 ,7 4
210 112.71 7 3 .4 2 6 5 .14 2 0 .8 2 '1 8 , 4 7
837 119 .27 6 3 .8 5 5 3 .5 3 , 3 0 .9 4 2 5 .9 4
841 67 .8 8 4 3 .5 1 64 ,10 14 ,06 20 .71
138 117 .02 6 5 .1 7 5 5 .6 9 3 8 ,3 5  : 3 2 .7 7
616 7 5 .9 5 4 5 .4 8 5 9 .8 8 22 .78 2 9 ,99
844 6 5 ,2 7 4 3 .5 1 6 6 .6 6 1 2 .19 18 ,68
653 6 1 .88 4 7 .6 3 7 6 .9 7 8 .3 4 1 3 .48
199 - 8 4 .6 6 4 8 .1 0 5 6 .8 2  . 1 9 .78 2 3 ,3 6
422 121 .89 6 1 ,7 0 5 0 .6 2 4 7 .9 1 39 ,31
187 : 5 2 .6 0  . 3 3 ,29 6 3 ,2 9 1 2 .9 4 2 4 ,60
418 1 15 .14 6 4 ,4 2  5 5 .9 5 3 7 .8 8 3 2 .9 0
650 100.61 6 7 .6 0 6 7 .1 9 1 9 ,3 2 1 9 .2 0
668 8 4 .5 7 4 6 ,6 9 5 5 .2 1 2 2 .78 2 6 ,9 4
211 64 .51 3 9 .19 6 0 .7 5 1 3 ,9 7 21 .65
421 ; 149 .93 6 6 .7 6 4 4 .5 3 6 5 .2 6 4 3 ,5 3
412 157 ,72 8 4 ,8 6 5 3 ,8 0 5 6 .5 4 3 5 ,8 5
178 8 8 ,7 1 5 7 .4 8 64*80 1 5 .94 1 7 ,9 7
413 113.46 6 0 ,20 5 3 .0 6  • 4 0 ,8 8 3 6 ,0 3
181 86^45 5 3 .1 6 6 1 .4 9 22 .60 2 6 ,1 4

BUTYRATE VALERATE HIGHER ACIDS
( uM/ (Molar (uM/ (Molar  (uM/ (Molar 
m l . ) %) m l . )  . %) m l . ) %)

2 3 ,1 6 3 ,1 2 *47 ,41 2 .2 5 1 ,9 7
1 8 .2 8 11 .54 2 .1 6 2 ,0 8 1 ,8 8 1 .8 1
1 9 ,2 2 1 1 ,04 ,75 1 ,0 4 1 .5 0 2 .08
1 1 ,7 2 8 .5 3 1 .0 3 ,71 2 .7 2 1 ,8 7
1 2 .1 9 12.0-1 1 ,9 7 3 .3 2 1 ,4 1 2 ,3 8

8 , 3 4 11 .73 2 ,25 2 .0 0 3 , 0 0 2 .6 6
17 .3 5 16 .83 2 .91 2 ,4 4 . 1 .5 0 1 .2 6
1 2 ,2 8 12 ,85 ,84 1 .2 4 .75 1 .10
1 3 .4 1 8 .5 7 2 ,3 4 2 .0 0 1 .1 3 ,97

8 .0 6 6 ,1 8 1 .2 2 1 .6 1 1 .7 8 2 ,34
1 1 ,6 3 10 .77 ,66 1*01 1 .8 8 2 .88

9 ,9 4 7 .2 7 .94; 1 .5 2 .47 ,76
9 ,2 8 14 .51 2 ,8 1 3 ,3 2 1 .6 9 2 ,0 0

1 0 ,3 1 - 6 .61 2 ,6 3 2 .16 1 ,5 9  ‘ 1 .3 0
4 , 9 7 10 ,15 ,56 1 .0 6 ,47 ,89

1 0 .6 9 9 ,3 6 1 .5 0 1 .3 0 ,56 ,49
1 0 ,9 7 1 1 .37 1 .7 8 1 ,7 7 .47 ,47
1 0 .1 3 15 .20 1 ,5 9 1 ,8 8 .66 ,78
1 6 .1 3 15 .11 1 . 1 3 1 ,7 5 ,47 .73
1 1 .4 4 7 ,3 2 . 3 ,0 0 - 2 ,0 0 3 .9 4 2 ,6 3
1 2 ,0 0 6 ,90 2 .5 3 1 .6 0 2 ,9 1 1 ,84
1 1 ,2 5 1 1 ,7 4 2 ,6 3 2 .9 6 2 ,25 2 ,5 4

9 .9 4 6 ,7 8 2 ,44 2 ,1 5 2 ,2 5 1 .98
1 4 ,9 1 8 ,6 8 1 .8 8 2 ,17 1 ,3 1 1 ,5 2

COo



TABLE 17

VFA CONTENT OF THE RUMEN FLUID FROM THE EXPERIMENTAL COTS FROM PERIOD 3 .

COW NO, TOTAL . .. -
VFA ACETATE ■ PROPIONATE BUTYRATE VALERATE ' HIGHER ACIDS
(uM/ ( uM/ (Molar  ( uM/ (Molar  ( uM/ (Molar  (uM/ (Molar  ( uM/ (Molar  
m l , ) m l , ) %) m l , ) %) m l , ) %) m l ,  ) %) ' m l , ) %)

414 -o,. 9 9 .9 5 5 4 .0 1 5 4 .0 4 1 9 ,03 1 9 ,0 4 2 3 ,1 6 23 .17 2 .5 3 2 .5 3 . 1 .2 2 1 .2 2
667 ' 1 1 2 1 ,3 3 7 9 ,1 4 6 5 .2 3 2 0 .35 1 6 .7 7 1 8 .2 8 ■ 15 .07 2 .0 6 1 ,7 0 1 ,50 1 .24
212 1 34 ,93 8 5 ,5 1 6 3 ,3 7 2 4 .66 18 .2 8 1 9 .2 2 1 4 .24 3 .3 8 2 .5 0 2 .1 6 1 ,6 0
829 114 ,29 6 1 .3 2 5 3 .6 7 3 6 .4 7 3 1 ,9 1 1 1 .7 2 1 0 .26 2 ,4 4 2 .1 4 2 .3 4 2 .05
461 ■ 9 1 ,6 2 5 7 .9 5 6 3 .25 1 7 .3 5 . 1 8 .94 1 2 .1 9 13 .31 2 .6 3  ' 2 .8 7 1 .5 0 1 .64
210 8 1 .1 1 5 6 .4 5 6 9 .60 1 4 .35 1 7 ,6 9 8 .3 4 10., 28 1 .5 0 1 ,8 5 ,4 7 ,58
837 112 ,24 7 2 .2 0 6 4 ,3 2 1 8 ,00 1 6 ,0 4 1 7 .3 5 15 .46 2 ,0 6 1 .8 4 2 ,6 3 2 ,34
841 100 ,51 7 1 .1 7 7 0 .8 1 1 3 ,7 8 1 3 .71 1 2 .2 8 12 .2 2 2 .0 6 2 .0 5 1 ,2 2 1 .2 1
138 9 4 ,7 9 5 8 .4 1 6 1 .6 2 20.. 53 2 1 .66 1 3 ,4 1 14 .15 1 .9 7 2 ,0 8 ,47. .50
616 5 2 ,8 8 3 4 .4 1 6 5 ,07 8 .5 3 1 6 .3 3 8 .0 6 15 .2 4 1 .4 1 2 ,6 7 .47 ,89
844 8 2 .8 8 5 1 .6 6 6 2 .3 3 1 5 ,9 4 1 9 ,2 3 1 1 .6 3 1 4 ,0 3 1 ,3 1 1 ,5 8 2 ,34 2 ,8 2
653 8 3 ,1 6 4 8 ,8 5 5 8 .7 4 2 2 .7 8 2 7 .3 9 9 , 9 4 1 1 ,95 .84 1 .0 1  . .75 ,90
199 4 9 ,6 0 2 8 .3 2 5 7 .1 0 1 0 ,22 2 0 .6 0 9 .2 8 18 .71 .56 1 .1 3 1 .2 2 2 .4 6
422 9 9 ,2 9 4 7 ,4 4 4 7 ,7 8 3 7 ,8 8 3 8 .1 5 1 0 ,3 1 10 .38 1 ,8 8 1 .8 9 1 ,78 1 .79
187 3 6 ,9 4 2 5 ,6 9 6 9 .55 5 ,3 4 1 4 .46 4 , 9 7 13 ,45 .47 1 .2 7 .47 1 .2 7
418 86*74 6 1 .5 1 7 0 ,9 1 1 2 ,47 1 4 ,3 8 1 0 .6 9 1 2 .3 2 1 .1 3 1 .3 0 ,94 1 .0 8
650 7 9 .8 9 5 5 .3 2 6 9 ,2 4 1 1 .6 3 1 4 ,5 0 1 0 ,9 7 13 .73 1 .3 1 1 .6 4 .60 .83
668 108 ,48 6 8 .5 4 6 3 .18 2 7 .3 8 25-. 24 1 0 .1 3 9 .3 4 1 .5 9 1 .4 7 ,84 .77
211 1 09 .3 3 7 0 .8 8 6 4 ,8 3 18 ,66 1 7 .0 7 1 6 ,1 3 14 .75 2 .6 3 2 .4 1 1 .0 3 ,94
421 7 7 ,6 4 4 4 . 8 2 5 7 ,7 3 1 7 .2 5 2 2 ,2 2 1 1 .4 4 1 4 .7 3 2 .7 2 3 .5 0 1 .4 1 1 ,8 2
412 1 04 ,5 4 7 0 ,6 0 6 7 .5 4 1 6 ,1 3 1 5 .4 3 1 2 .0 0 11 .48 2 ,5 3 2 ,4 2 3 ,2 8 3 .1 4
178 7 3 ,6 1 4 6 , 2 3 62 ,8 0 1 1 .4 4 1 5 ,5 4 1 1 .2 5 1 5 ,28 1-.13 1 .5 4 3 ,5 6 4 . 8 4
413 . 1 03 ,29 7 0 .4 2 6 8 ,21 2 0 ,1 6 1 9 .5 3 9-o 94 9 .6 3 1 ,0 3 1 .0 0 1 ,6 9 1 .6 4
181 7 2 .6 7 4 6 .8 8 6 4 .51 8 .9 1 1 2 .26 1 4 .9 1 2 0 ,5 2 1 .1 3 1 .5 5 ,84 1 * 16

GO



TABLg 18

PERCENT DIGESTIBILITY
IND]

OF THE TOTAL .RATION 
RZ1B0AL COW

FOR EACH

COM NO. PERIOD 1 PERIOD 2 PERIOD 3

414 7 6 .0 4 7 6 .6 3 73 = 62
667 7 7 .7 2 ■- 7 6 .7 6 7 7 ,8 1
212 7 6 .5 3 8 1 .0 2 7 4 .9 0
829 7 4 .1 7 7 6 .2 4 7 6 .1 3
461 7 7 .4 4 7 8 .0 4 , 7 7 .1 6
21© 7 5 .0 4 /  7 4 .8 8 7 6 .9 7
837 7 2 .1 8 7 5 .5 7 7 3 .9 9
841 7 6 .7 6 7 6 .7 4 7 7 .2 3
138 7 5 .1 5 7 6 .2 9 , 7 6 .1 5
616 . 7 4 . 8 0 7 4 .6 8 7 4 .4 2
844 7 3 .3 2 7 3 ,3 2 6 9 .3 1
653 7 7 .5 6 7 9 .2 5 7 7 .0 6
199 7 7 .7 4 7 5 .4 4 7 8 .3 5
422 7 6 .5 1 7 2 .1 8 7 6 .0 3
187 7 7 .3 4 7 5 .2 3 7 7 .4 5
418 7 6 .7 5 7 3 .8 1 7 6 .8 4
650 7 8 .0 0 7 7 .5 5  . 7 8 .3 9
668 7 8 .7 0 7 9 .5 7 7 7 .2 6
211 7 8 .9 3 7 6 .7 6 7 7 .7 7
421 7 7 .4 5 7 4 .0 2 7 5 .5 1
412 7 7 .4 0 7 6 .5 6 7 5 .2 2
178 7 8 .3 9 7 8 .1 3 7 7 .3 4
413 7 8 .3 1 7 3 .8 5 7 3 .7 7
181 7 7 .8 5  - 7 6 .5 6 7 8 .0 0



TABLE 19

PERCENT DIGESTIBILITY OF THE TOTAL COMBUSTIBLE ENERGY OF 
THE RATION FOR EACH INDIVIDUAL COM

COM NO, PERIOD 1 PERIOD 2 ' PERIOD 3

414 7 4 ,9 9 7 3 .8 9 7 1 .0 7
667 7 6 ,5 4 7 3 ,5 7 . 7 5 .8 0
212 7 5 ,0 5 7 6 ,1 0 7 2 .9 9
829 7 3 ,4 6 7 2 .9 1 7 3 .4 5
461 7 5 ,9 6 7 5 .8 3 7 4 ,6 7
210 7 3 ,3 8 7 2 .3 6 7 5 .1 1
837 7 2 ,8 8 7 4 .7 4 7 2 .8 5
841 7 5 .0 5 7 4 ,9 5 7 6 .3 4
138 7 3 ,9 4 7 3 ,4 0 7 5 .0 2
616' 7 3 ,3 7 7 2 .4 1 7 2 .1 5
844 7 0 .5 3 7 5 ,8 9 ■ 6 5 .2 9
653 7 5 .9 5 7 7 .0 7 7 5 .9 4
199 7 5 .9 8 7 1 .6 9 7 6 .0 0
422 7 4 ,6 2 6 9 .9 3 7 3 .6 0
187 7 6 .1 5 7 2 .4 7 7 4 .9 6
418 7 4 .7 8 7 1 ,6 0 7 5 ,0 6
650 7 6 .4 7 7 5 .6 7 7 6 .1 1
668 7 6 .1 0 7 7 ,2 4 7 5 .4 0
211 7 6 .8 9 7 5 .3 9 7 4 .2 0
421 7 6 .3 3 7 1 .9 1  ' 7 3 .8 0
412 7 5 .3 5 7 4 ,4 4 6 9 .4 6
178 77 .3 5 7 5 .7 9 7 4 .7 3
413 7 7 ,0 9 7 1 .9 9 7 4 .8 8
181 7 6 .0 8 7 3 .0 8 7 5 .4 5
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PERCENT DIGESTIBILITY OF THE CRUDE PROTEIN OF THE RATION
' F O R  EACH INDIVIDUAL CCW

c m  n o . PERIOD 1 PERIOD 2 PERIOD :

414 8 1 .1 0 7 9 .1 7 7 3 . 1 4
667 . 8 4 .9 3 7 9 .0 9 7 3 .2 9
212 8 1 .4 9 7 7 ,3 0 7 4 .9 0
829 8 1 .3 7 7 8 .6 4 7 8 ,1 6
461 7 9 ,3 0 7 6 .1 9  . 7 6 ,2 8
210 7 7 .9 7 7 0 .9 8 7 8 ,2 6
837 7 8 .1 9 7 9 .9 6 7 5 ,8 8
841 8 1 .2 2 7 8 ,0 4 7 8 ,6 9

. 138 8 1 .6 2 7 7 .6 6 7 9 ,5 4
616 8 1 ,4 3 . 7 3 .2 8 7 8 ,5 9
844 7 4 .8 8 ■ 7 5 .7 9 5 9 .3 8
653 8 1 ,9 3 7 8 .7 4 7 8 .1 9
199 7 7 ,8 8 7 9 .1 3 7 5 .5 1
422 8 0 .7 9 8 1 ,1 4 7 4 .8 7
187 7 5 .9 7 7 1 ,6 5 7 5 .6 0
418 8 2 ,1 1 7 7 .1 4 7 5 ,3 5
650 7 9 ,9 3 7 5 .3 8 7 5 .9 5
668 7 8 ,5 1 7 8 .2 4 7 1 .1 1
211 7 8 .0 9 7 1 ,0 1 7 2 , 1 2
421 7 8 .3 5 7 0 .1 5 7 6 ,9 5
412 7 8 .4 5 7 8 .2 7 7 3 .6 0
178 1 7 8 .2 6 7 9 ,6 7 7 5 .5 1

' 413 7 8 .6 5 7 7 .9 1 7 5 .2 2
181 7 5 .6 0 7 4 .1 2 7 5 ,6 2
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TABLE 21

Average  d a i l y  m i l k  
p r o d u c t i o n  

% f a t  i n  t h e  m i l k  1 
% p r o t e i n  i n  t h e  m i l k  
% SNF i n  t h e  m i l k  
Body w e ig h t  ^
C o m p o s i t io n  of t h e  m i l k

.

G iol"
^12
r 13

P '  =C i 5 1 S O

= & ■
' C17

18
18.

ISO

C182
r 18vc 183 '

VFA C o n te n t  of Rumen F l u i d

T o t a l  VFA 
T o t a l  A c e t a t e  
M olar  % A c e t a t e  
T o t a l  p r o p i o n a t e  
Molar  % p r o p i o n a t e  
T o t a l  B u t y r a t e  ■ 
M olar  % B u t y r a t e  - 
T o t a l  v a l e r a t e  
M o la r  % v a l e r a t e  
T o t a l  H ig h e r  A c id s  
M olar  % H ig h e r  A c id s

Standard COEF. OF
error VARIATION! P VALUE

0 ,8 7 6 .1 1 0 ,2 7
0 .1 4 10 .4 6 1 .44
0 . 0 4 2 .5 8 3 .71 *
0 .0 7 1 .6 4 0 ,0 5
7 ,5 5

at
1 .2 0 0 .2 9

0 ,0 7 3 4 .4 8 6 ,27 *
0 . 0 6 2 2 .49 3 ,48*
0 ,2 0 1 9 ,2 2 3 ,2 2*
0 .0 5 3 7 .61 1 .7 6

. 0 , 2 6 14 .71 .46
0 . 0 6 3 6 .9 8 ,84
0 . 5 2 9 ,7 9 ,55
0 .3 1 2 6 .0 4 .36

,2 8 2 2 .6 2 .25
.14 5 4 ,6 1 1 ,75
,7 9 6 .6 1 1 .6 2
,6 2 26 ,44 ,79
.57 3 8 ,1 2 .38
.17 7 2 .5 1 1 ,3 0

, , 72 23 .66 1 ,10
1 .0 0 1 0 .51 ,83

,31 2 4 ,6 3 8 ,7 2 *
.24 5 0 .0 2 2 .09

i  , ; ; 

1 0 .0 2 2 3 ,0 3 11 .13
5 .3 1  ' 2 0 .7 1 .67
1 .8 5 9 .3 1 2.76
4 . 1 8 4 0 .8 1 2 ,81
1 , 6 2 2 1 .7 2 6 .29*
1 .5 6  - 3 5 .4 9 1 ,91
1 .3 8 3 0 .6 3 2 ,21

,34 ' 4 6 .4 7 ,84
.33 4 2 ,8 8 ,47
.39 4 4 .8 8 .09

: ,2 7 • 3 2 ,3 1 ,69
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TABLE 21 (CONTINUED)

RESULTS OF THE. STATISTICAL'ANALYSIS OF THE

STANDARD COEF.OF 
■ ERROR ' VARLATim

% T o t a l  d i g e s t i b i l i t y  ' '  
of r a t i o n  ,61  2 ,2 8

% D i g e s t i b i l i t y  of 
c o m b u s t i b l e  e n e r g y  ,8 9  3 ,0 1

% D i g e s t i b i l i t y  of p r o t e i n  1 ,2 4  4 , 0 3

DATA 

F VALUE

- 4 ,8 5 *

2 ,1 4
, 5 0

*  I n d i c a t e s  a s i g n i f i c a n t  d i f f e r e n c e  (P< 0 ,05 )


