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1 9 7 3 ) .  The m a in  o b j e c t i v e  o f  t h i s  r e s e a r c h  was t o  f i n d  o u t  w h e th e r  t h e r e  i s  an" ' W '1,1 muscl e  f i b e r  c h a r a c t e r i s t i c s ,  g ro w th  i n t e n s i t y  and f a t  r a t e  i n  c a r c a s s e s .

s (S)

!s i-  ^Ve oF t h i s  re s e a r c h  was t o  a n a ly s e  S im m enta l (S )  b u l l s  f ro m  p ro g e n y  and S im m enta l x Montbel i a r d e  
s • Satnples were ta k e n  2 4  t o  3 5  h o u rs  a f t e r  s l a u g h t e r  f ro m  th e  m id d le  p a r t  o f  m u scu lus  

'ere ^MLD) a f t e r  7 t7t h

SDR

r i b  i n  th e  r i g h t  c a rc a s s  h a l f .  R ig h t  c a r c a s s  h a lv e s  were  d e v id e d  t o  body 
-es o f  m e a t ,  f a t ,  the nd on  and bones were  m e asured .  On th e  b a s is  o f  m yos in  ATPase a c t i v i t y  
^  1 9 5 5 ) m u sc le  f i b e r s  were  d e v id e d  t o  t y p e  I  and t y p e  I I ,  and t o  re d  and w h i t e  on th e

"leasurease a c t i v i t y  (NACHLAS e t  a l . ,  1 9 5 7 ) .  By com p ute r  a id e d  m ethod (PERNUs e t  a l . ,  1 9 8 6 ) i t  was 
(0ST 6 mi' n im a l  d ia m e t e r ,  a re a  and e x t e n t  o f  each m u sc le  f i b e r  f ro m  th e  p h o to g r a p h .  I n  1 mm2 o f  

the ^ 4 ) t h e  number o f  m u sc le  f i b e r s  o f  each t y p e  was d e te r m in e d .  W i th  h ig h e r  f a t  p e rc e n ta g e

O i l
rate nry 0T re d  m u sc le  f i b e r s  d e c re a s e d ,  w h i l e  th e  r a t e  o f  w h i t e  m u sc le  f i b e r s  i n  MLD i n c r e a s e d .  Due

stan 3âin *he r a t e  o f  m u sc le  f i b e r s  t y p e  I  d e c re a s e d ,  and th e  r a t e  o f  t y p e  I I  i n c r e a s e d .  S im e n ta l
stat i  'V s i g n i f i c a n t  e f f e c t  on th e  r a t e  o f  a l l  f o u r  m u sc le  f i b e r  t y p e s ,  w h i l e  g e n o ty p e  o f  SxM
V » ,  Ca^ Y  s i g n i f i c a n t  e f f e c t  on a n a ly s e d  c h a r a c t e r i s t i c s  o f  t y p e  I  m u sc le  f i b e r s ,  as w e l l  as on "HJscle 2

r i b e r s  t y p e  I  and I I  p e r  1 mm o f  t h e  sam p le .
ion'»ct 

M's,
!>iV  ltlarniT|a 1 s
V ,  lst i c c° o s i s t  o f  d i f f e r e n t  m u sc le  f i b e r s  where  th e  p r e v a i l i n g  t y p e  i n  c e r t a i n  m u sc le  d e te r m in s  i t s  âv' <*nd a

, PiUsn ppeara n c e  (MOWAFY e t  a l . ,  1 9 7 2 ) .  W i th  p o s t n a t a l  g ro w th  i n  c a t t l e ,  th e  s i z e  and th e  r a t e  o f  (rv '-ie f̂ L
u|%{ ïdt,. °e r  changes (TRENKLE and MAY, 1 9 8 3 ) .  The c h a n g in g  p ro c e s s e s  a re  v e r y  i n t e n s e  i n  th e  l o i n

1 Pr(

%
°9e ^ 2 ) o f  t h r e e  s i r e s  and S im m enta l x M o n t b e l i a r d e  (SxM) c ro s s b r e e d s  ( 1 8 ) o f  two s i r e s  were 

te stir0f  -n 9 s t a t i o n  KOZJAK. The c a l v e s ,  aged i n  a ve ra g e  5 7 . 3  t o  6 1 . 3  days were  k e p t  i n  q u a r a n t in e  -in age , ,
’ the and were  fe d  q u a l i t y  h a y ,  as w e l l  as TL s t a r t e r  d u r i n g  t h i s  p e r i o d .  When t h e y  were  3 . 5  L Iqq y Wefe

\  i  kn w e i9 hed and moved t o  t e s t i n g  s t a b l e .  From t h i s  t im e  t h e i r  fe e d  c o n s is t e d  o f  3 kg TL 
V % T  ‘
\ > 8 , .  P it- 1,

tty Ti A f t e r  two months th e  c a lv e s  were  w e ig he d  a g a in  and t h e i r  d a i l y  r a t i o n  was cha ng ed .  TL was
t h e y  g o t  1 kg hay and m a ize  s i l a g e .  When t h e y  weighed o v e r  2 0 0  kg t h e i r  fe e d  was

V ' V  twn U' Ze s i l a g e ,  2 kg m a ize  c o r n  s i l a g e ,  1 . 5  kg s u p e r c o n c e n t r a t e ,  and 0 . 5  kg h a y .  The b u l l s  were u months^  ns and when t h e y  were  4 8 0  days o l d  t h e y  were  s l a u g h t e r e d .  W i th  ro ug h  d i s s e c t i o n  th e  r i g h t  
' V  V o  V lde d t o  m e a t ,  f a t ,  te n d o n s  and bones .

en 24 t o  3 5  h o u rs  a f t e r  s l a u g h t e r  f ro m  th e  m id d le  p a r t  o f  m u scu lu s  l o n g is s im u s  d o r s i  (MLD) 
lo ^  sey,,f>r'eServed i n  l i q u i d  n i t r o g e n  (sKORJANC, 1 9 9 1 ) .  F rosen  peaces o f  m u sc le  were c u t  t o  10  uW )  lai c u ts  th e  SDH-ase a c t i v i t y  (NACHLAS e t  a l . ,  1 9 5 7 ) and mATP-ase a c t i v i t y  (PADYKULA and

V  ^  c o in e d  a c c o r d in g  t o  m o d i f i e d  Ca m e thod .  On p h o to g ra p h s  th e  c h a r a c t e r i s t i c s  o f  t y p e  I  and 
T  Qncj 6 ^  M u sc le  f i b e r s  were  s t u d i e d  s e p a r a t e l y .  W i th  c o m p u te r  a id e d  a n a l y s i s  th e  m in im a l

V b e r  ° f  M u sc le  f i b e r s  were  d e te r m in e d  a c c o r d in g  t o  th e  m e th o d ,  d e s c r ib e d  by PERNUs e t  a l .
\  ^  r a t e  ° f  m u sc le  f i b e r s  i n  c e r t a i n  t y p e  were  d e te r m in e d  by method d e s c r ib e d  by 0 STERC ( 19 7 4 ).i

V e   ̂ ^  t r e a t e d  by LSMLMW programme (HARVEY, 1 9 8 7 ) .  The i n f l u e n c e  o f  b re e d ,  w e ig h t  g a in  o f  b u l l s ,

V analy s i sCarCaSS h a lv e s  on s t u d i e d  c h a r a c t e r i s t i c s  was o b s e r v e d .  The f o l l o w i n g  model was used f o r

1 + $
i j  + b 1DG|< + b2%F] + e i j k l m
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i  j  k l  m s t u d ie d  c h a r a c t e r i s t i c s

B.i
S. . IJ
b l
DGk
b2
%F,

= mean v a lu e  f o r  s t u d i e d  c h a r a c t e r i s t i c s  
= e f f e c t  i  -  c e r t a i n  b re e d  ( i  = 1 , 2)
= e f f e c t  j  -  c e r t a i n  s i r e  ( j  = 1 , 2 _____ 5 ) i  -  c e r t a i n  b reed
= p a r t i a l  c o e f f i c i e n t  o f  l i n e a r  r e g r e s s io n  Y. on DG, .i .1 "ijKim k
= w e ig h t  g a in  f ro m  1 5 0 1 t o  4 5 CT day o f  age

p a r t i a l  c o e f f i c i e n t  f o r  l i n e a r  r e g r e s s io n  Y . . , ,  on %F, r  J í j k l m  I

e i  j k l m

= f a t  r a t e  i n  c a rc a s s  
= random d e v i a t i o n  f ro m  model

R e s u l t s  and d i s c u s s io n
T a b le  1 p r e s e n ts  LSQ v a lu e s  f o r  m in im a l  d ia m e te r ,  a re a  and e x t e n t  on c r o s s - s e c t i o n ,  as w e l l  as 
number o f  m u sc le  f i b e r s  o f  p a r t i c u l a r  t y p e  p e r  sample  c u t  a re a  u n i t .

the rate ‘

A
• -mal d i ^ V ÏV a r ia n c e  a n a l y s i s  p ro ve d  t h a t  SxM f a t h e r s  had a s t a t i s t i c a l l y  s i g n i f i c a n t  i n f l u e n c e  on m in im 

and e x t e n t  o f  m u sc le  f i b e r s .  S tu d y in g  t y p e  I I  and W m u sc le  f i b e r  c h a r a c t e r i s t i c s ,  no s t a t i s t 1 6 8 . ,  s . /  H
d i f f e r e n c e s  between b reeds  o f  s i r e s  was n o t i c e d .  W i th  in c r e a s e d  f a t  r a t e  i n  c a r c a s s ,  s t a t i s t i c 3 ^

*  n
A ,

d e c re a s e  o f  t y p e  I I  m in im a l  d ia m e te r  was o b s e rve d  (b  = - 0 . 9 5 ) .  T h is  p ro c e ss  i s  m ost  p ro b a b ly  c°^ ^ ,
change o f  i n t e r m e d i a r  t o  t y p e  I I  m u sc le  f i b e r s ,  and th u s  th e  a ve ra g e  m in im a l  d ia m e te r  o f  tyP e^  aI,d i |,cf,|1
i n c r e a s e d  f a t  r a t e  i n  c a r c a s s ,  s t a t i s t i c a l l y  s i g n i f i c a n t  d e c re a s e  o f  R m u sc le  f i b e r  (b  = " 0 - ^ gS 10 ^
W m u sc le  f i b e r  r a t e  (b  = 0 . 9 2 ) a l s o  o c c u re d .  S i m i l a r  c h a n g in g  p ro c e ss  o f  c e r t a i n  muscle f i t ’e r  ^ g reSê ,
i n  b u l l s  and c a lv e s  o f  H e r e fo r d  and H o l s t e i n  b re e d  was n o t i c e d  by CORNFORTH e t  a l .  ( 1 9 7 3 ) -  ^ , , 973) sta |¡
c o n c lu s i o n  o f  CORNFORTH’ s e t  a l .  ( 1 9 7 3 ) d i f f e r s  f ro m  SOLOMON’ S e t  a l .  ( 1 9 8 6 ) CORNFORTH e t  a l -termed’

K

a c c o r d in g  t o  in c r e a s e d  w e i t h t  g a i n ,  t h e  r a t e  o f  Red m u sc le  f i b e r s  d e c re a s e d ,  th a  r a t e  o f  1,1 
f i b e r s  s ta y e d  uncha ng ed ,  w h i l e  th e  r a t e  o f  g l y c o l i t i c  f i b e r s  in c r e a s e d .

T a b le  1 : M in im a l  d ia m e t e r ,  a re a  and e x t e n t  on c r o s s - s e c t i o n ,  t h e  r a t e  number o f  m u sc le  f i b e r s  
m u sc le  f i b e r  t y p e s  p e r  samp le  c u t  a re a  u n i t

in di f ¥ e'

S ource  o f  v a r i a b i l i t y
M u sc le  f i b e r  
c h a r a c t e r i s t i c s

S i re s  

(S)

S i r e s

(SxM)

D a i l y  g a in  
( 1 5 0 - 4 5 0  d ays )

b l

F a t  %
in  c a rc a s s

b2 ___

Type I
M in . d i a m e t e r  (urn) 4 7 . 5 2 4 7 . 6 7 * -  0.02 0 . 3 2
E x te n t  (urn) 6 9 2 . 7 2 6 8 6 . 7 6 * -  0.11 1 . 4 4
Area (urn) 2 9 2 2 . 8 4 2 8 8 4 . 8 4 * -  0 . 9 2 8 . 4 4
Type I I
M in .  d ia m e te r  (urn) 5 0 . 4 0 5 1 . 2 0 0.00 -  0 . 9 5 *
E x te n t  (urn) 7 8 3 . 8 9 8 2 1 . 2 9 -  0 . 0 4 -  2 . 7 5
Area (um2 ) 3 4 8 6 . 0 8 3 6 5 6 . 6 9 0 . 0 3 - 3 4 . 3 3
Red
M in . d i a m e t e r  (urn) 5 3 . 8 1 5 0 . 0 6 -  0 . 0 3 0 . 2 4
E x te n t  (urn) 7 9 6 . 7 7 7 4 6 . 4 2 -  0 . 1 7 2.02
Area (um2 ) 3 5 7 1 . 0 4 3 1 7 1 . 8 7 -  1.21 1 5 . 9 1
W hite
M in .d i a m e t e r  (urn) 5 9 . 0 8 5 9 . 4 0 -  0.02 - 0 . 4 5
E x te n t  (urn) 9 3 1 . 6 7 9 5 5 . 8 4 -  0 . 1 3 , 1 . 2 8
Area  (um2 ) 4 5 7 8 . 7 0 4 7 0 3 . 0 5 -  0 . 7 6 - 6 . 4 6
Type I  % 3 5 . 4 1 * * 3 6 . 7 2 -  0. 02* * 0.02
Type I I  % 6 4 . 5 9 * * 6 3 . 2 8 0. 02* * - 0.02
Type R % 4 0 . 8 6 * 4 0 . 1 5 0.00 - 0 . 9 2 *
Type W % 5 9 . 1 4 * 5 9 . 8 5 •0.00 0 . 9 2 *
No m . f .  I  and I I /m m 2 2 0 9 . 2 0 2 2 0 . 2 7 * * 0 . 0 8 2 . 7 3
No o f  m . f .  R and W/mm2 1 9 1 . 8 2 2 0 0 . 6 0 0 . 0 7 3 . 4 2

P < 0 . 0 5 ; * *  P < 0 . 0 1 ; P < 0 . 0 0 1 J

bulls* the t* , /
caf1' 450SOLOMON e t  a l . ( 1 9 8 6 ) e s t a b l i s h e d  t h a t  by i n c r e a s e d  body w e ig h t  o f  Angus and Brahman w  

i n t e r m e d i a r  f i b e r s  d e c re a s e d ,  and th e  r a t e  o f  g l y c o l i t i c  f i b r e s  i n c r e a s e d .  S t a t i s t i c a l l y  s ’ ^  
o f  t y p e  I I  m u sc le  f i b e r  r a t e  (b  = - 0 . 0 2 ) was due t o  in c r e a s e d  d a i l y  g a in  i n  th e  p e r io d  f r0frl

de (Í Jl)'

\

\
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. 'V  h' is« .
^  °f a t l s t i c a T l y  s i g n i f i c a n t  e f f e c t  on t y p e  I  s t u d i e d  m u sc le  f i b e r  c h a r a c t e r i s t i c s ,  as w e l l  on th e  

I 6 * ar,d I I  m u sc le  f i b e r s  p e r  a re a  u n i t .

4 %

I joc SCHWaRTZ W .C . ,  CRAMER D .A . ,  1 9 7 3 . G rowth  d i f f e r e n t i a t i o n  o f  m u sc le  f i b e r s  i n  c a t t l e .^  °'U97*  li
j J  ^  l ike i ih  P a rm card ’ P a ra m e te r  Card G e n e r a t io n  Program f o r  LSMLMW, M ixed  Model L e a s t -S q u a re s  and

KASTE° d GotnPu t e r  P rogram . D e p a r tm e n t  o f  D a i r y  S c ie n c e  The Oh io  S t a t e  U n i v e r s i t y  Co lum bus, O h io ,  4 6

>ini'
C S6arch the'%sSes m u sc le  f i b e r  c h a r a c t e r i s t i c s  o f  b u l l s  and t h e i r  c o n n e c t io n  t o  g ro w th  i n t e n s i t y  and f a t  r a t e
N(|.  *"e s t u d i e d .  D e s p i t e  th e  s m a l l  number o f  t e s t e d  a n im a l s ,  th e  f o l l o w i n g  c o n c lu s i o n s  can be

>  fat
Percen ta g e  r a t e ,  t h e  a ve ra g e  m in im a l  d ia m e te r  o f  t y p e  I I  d e c re a s e d  i n  MLD, p re s u m a b ly  on th e  

V ejSed a n s fo r in a t io n  o f  i n t e r m e d i a r  ( n a r r o w e r  th a n  t y p e  I I )  t o  t y p e  I I  m u sc le  f i b e r s ,
^ i n Cr d a i l y  9 a i n ,  t h e  r a t e  o f  t y p e  I  m u sc le  f i b e r s  d e c re a s e d ,  w h i l e  th e  r a t e  o f  t y p e  I I  m u sc le  f i b e r sV ? #,ed*l| U. 1 Tai;

i ’■Mi,.. p e rcen ta g e  r a t e ,  t h e  r a t e  o f  Red m u sc le  f i b e r s  d e c re a s e d ,  w h i l e  th e  r a t e  o f  W h i te  m u sc le  f i b e r s
fat

% . 'ncrv

J .  Anim .

0 ‘-«SCHMIDT L . L . ,  CASSENS R.G.Ut. S c i .
1 9 7 2 . A method f o r  t h e  s e p a r a t i o n  o f  f i b e r  t y p e s  f ro m  s k e l e t a l

\ ^ 6||ase ^ ^ '  De SOUZA E . ,  CHENG C . ,  SELIGMAN A .M . ,  1 9 5 7 . C y to c h e m ic a l  d e m o n s t r a t i o n  o f  s u c c i n i c
\ 1974 USe o f  a new P - n i t r o p h e n y l  s u b s t i t u t e d  d i t e t r a z o l e .  J .  H is to c h e m .  Cytochem , 5 , 4 2 0 - 4 3 6  
i . \  • P terne r

> 3 4 , 5 6 3 - 5 6 8

nekat i n  s t e v i l o  m i S i c n i h  v la k e n  v m u scu lusu  l o n g is s im u s u  d o r s i  v p o v e z a v i  s p r o i z v o d n im i,0 V',| L
n g o v e j i h  pasem v S l o v e n i j i .  D o c to r s  d i s s e r t a t i o n ,  67

%  Her
Gy  ̂ E . ,  1955. The s p e c i f i c y  o f  th e  h is t o c h e m ic a l  method f o r  a d e n o s in  t r i p h o s p h a t a s e .  J .

■Chem-> 3 , 1 7 0 - 1 9 5'ttl '• eJEL
5‘ 49.

° g r l i c

54
C \ m  k. . ?  r - l - » hantges

Z . ,  ERzEN I . ,  1 9 8 6 . A c o m p u te r  -  a id e d  method f o r  m u sc le  t y p e  q u a n t i f i c a t i o n .  A c ta

J . F . ,  1 9 8 6 . G rowth  and m u sc le  d e v e lo p m e n t  c h a r a c t e r i s t i c s  o f  p u re b re e d  AngusIf En] i 
V  D’ . ]Qn, ’ Growth 5 0 , 5 1 - 6 7L ' V  1991

Muse! e f i b r e  t y p e s  o f  m u scu lu s  l o n g i s s im u s  d o r s i  i n  c a t t l e  o f  d i f f e r e n t  b re e d s .  M a s te r  o f
^  1/ER̂ g a e > B i o t e c h n i c a l  f a c u l t y ,  62

as
“EE j 

i p f l
• H - ,  WUTHIER P . R . ,  HENRICKSON R . L . ,  1 9 6 2 . R e l a t i o n s s h i p  o f  f i b e r  d ia m e te r  t o  te n d e rn e s s  
uenced by b o v in e  age .  J .  An im . S c i . ,  2 1 , 3 3 - 3 6

$
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