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SUMMARY: The c u r r e n t  system  o f  l i v e  c a t t l e  c l a s s i f i c a t i o n  fo r  
s l a u g t h e r  in  Cuba i s  based on v i s s u a l  assessm ent  o f  body 
conform ation  and l i v e  weight a t  th e  farm. C a r c a s s  g rad ing  
system would be r e q u i r e d ,  but th e  d e f i n i t i o n  o f  q u a l i t y  
groups must be implemented b e f o r e .

D r e s s i n g ,  c u t t i n g  and bonning data  o* 7 1  b u l l s  and eigth 
c a r c a s s  measurements were p ro c e s se d  by m u l t i v a r i a t e  a n a l y s i s -  
Grouping based on c a r c a s s  measurements was more c l o s e l y  
r e l a t e d  to  meat p ro d u ct io n  i n d i c e s  than to  o r i g i n a l  animal 
c l a s s i f i c a t i o n .

INTRODUCTION: In Cuba th e  c u r r e n t  c a t t l e  t r a d i n g  system fo r
s l a u g t h e r  i s  based in  l i v e  animal c l a s s i f i c a t i o n  a c c o rd in g  to 

Z'-’ SKUa,t assessm ent  of  body conform ation  and . l ive  weight 
a '_ " ^ 'farm' In P r a c t i c e  t h e s e  re q u ire m e n ts  ¿ \re  not r e l i b l Y
r e . . a , s d  with meat p rod u ct ion  i n d i c e s ,  c a u s in g  problems with 
19 8 6 ) planninQ s l a u g th erh o u ses  o p e r a t io n  (Bencomc e t  a l i

 ̂̂ , introduCw?.on o f  a new system based on c a r c a s s  grad ing  
wou_d be a good s o l u t i o n  because  of th e  w e l l -k n o ^ n 
a p p l i c a t i o n  and commercial s e c u r i t y  (Ender and G ro ose ,  19 87)-

N orm al ly ,  meat y i e l d  grade  i s  the main o b j e t i v e  t o  reach end
* q u a t l ° ns a r e  a v a i l a b l e  u s in g  c a r c a s s  measurements 

r e l a t e d  to  th e  meat p ro d u c t io n  (McNeil,  1983)

Grouping of  c a r c a s s e s  ac c o rd in g  t o  the  meat y i e l d  grade  end
/ «  « * 5 «  in  the im plem entat ion  o 'th.1 s sys tem s  ( P r i c e ,  19 8 2 ) .

In r e c e n t  y e « -  . n , l y , i *  a r e  bBer) UBed „  ,.n  
o r d e r in g  ;n  p r o c e s s i n g  d a ta  (C s iba  end Kormendy. 
1986) so  i t  would be a o o H e d  in  c a r c a s e  g r a d in c  when a very 
g e n e t i c a l l y  heterogen ou s  l i v e s t o c k  i s  c o n s i d e r e d .

The o b j e t i v e  o f  the  p r e s e n t  paper i s  to  compare th e  carca&*
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With ffV ie ld  OÍ c a t t l e  when l i v e  c l a s s i f ication i s  considered 
1e grouping  a c h ie v e d  by c l u s t e r  or  discriminât a n a l y s i s .

METHODS: Se v e n ty  one b u l l s  
c l a s s i f i e d  in  v i v o  on the  farm i n t o

w e r ^ T ^ " 9 t o  thG s t a n d i r »g c l a s s i f i c a t i o n  
e s l a u g h t e r e d  a f t e r  a 24 hr r e s t .

of  d i f f e r e n t  
fo u r  q u a l i t y  

system  in  Cuba

b re e d s  
groups 
. They

were T° U ow ^n9 d a ta  from each p r e v i o u s l y  i d e n t i f i e d  c a r c a s s  
kg* kSHo1 S t ^r f d! hDt c a r c a s s  w e ig h t ,  kg; f o r e  and hind l e g s ,  
s V * p h v i i " ey  V \  9 ! c a r c a s s  len gth  (from the  f i r s t  r i b  to  the  
the ~ 0f  p u b l s ) ’ cm; th orax  width (on th e  f o u r t h  r i b  from

sp in o u s  a p o p h y s i s  of the  f o u r t h  t h o r a c i c  v e r t e b r a  t o  the»ternon),
'®tulQV et cm

ai
and L.

1987)
d o r s i  muscle a r e a ,  cm2. (Bass  e t  a l , 1 9 3 1 .

After
into
estam,
asymm(
r®ndor
al , i.

hr in th e  c o o l e r ,  the  h a l f - c a r c a s s e s  were d i s s e c t e d  
, f a t  and bone. The v a l u e s  were m u l t i p l i e d  by two to  
whole c a r c a s s  c o m p o s i t io n .  In o rd er  t o  avo id  the  

b i a s  dued t o  c a r c a s s  h a l v i n g ,  d i s s e c t i o n  was 
done to  th e  r i g h t  of  l e f t  h a l f - c a r c a s s  (T a tu lo v  e t

The fj.i
in orri WerS a n a l vsed  u s in g  a one-way a n a l y s i s  of v a r i a n c e  
° rd er  + t0  d e t e c t  d i f f e r e n c e s  between q u a l i t y  g rou p s .  In 
* h a lv= ; °  o b ta in  a new way of animal grouping  a d i s c r i m i n a n t  
c i * s >~*5 per  + orf,iea o r d e r i n g  the fo u r  new groups with  th e
the l c a t l a n  c r i t e r i u n  of  the  B c a r c a s s  measurements. With 
to ta l  Pu r P ° s e  anc* u s in g  the  d a ta  from 8 v a r i a b l e s  p l u s
Psrform ^  eaCh c a r c a s s » the  c l u s t e r  a n a l y s i s  ' was
Cl4 s s i i eQ a f t e r  which r e s u l t s  were compared with the  in v i v oication.

Of t . AND DISCUSION: The means, maximun and 
c l a s s i 'G mdin c a r c a s s  t r a i t s  d e s c r i b i n g  the 
w®iQht lC * tÍOn grou p s  a r e  shown in T ab le  1 .  C a r c a s s  
9r ade s i g n i f i c a n t l y  <P< 0 , 0 0 1 )  d e c r e a s e  a s  the
Vieijj  °  tb e  a n im als  c l a s s i f i e d  in v i v o  d i m i n i s h e s ,  
pr* c t i « - i ? *  n0t + o l lo w  t h l s  t rend  b ecau se  i t  
fourth  i y  c o n s t a n t - Even th e  a n im a ls  in  the  
been _ _ 9roup have a s i m i l a r  means v a l u e .  S i m i l a r  r e s u l t s

minimum v a l u e s  
c u r r e n t  

and lean  
q u a l i  t y  

but lean  
rem ains  

f i r t s  and 
have

Vi el g ^ ® pDrt® d when s t u d y i n g  the  e f f e c t  of  l i v e  weight  on lean 
commercial a n im a ls  (Bencomo et  a l , 19 8 6 ) .

When
VariabiesthatWen

b s e r v i n g  th e  maximun and minimum v a l u e s  of th ree  
in  each group i t  i s  e v id e n t  t h a t  th ey  o v e r l a p ,  sc 

,er e  a r e  b u l l s  in  the  h ig h e r  g rou p s  t h a t  cou ld  very  
groups  and v i c e v e r s a .  T h is  happens becausebe in  lower
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in  th e  in v i v o  c l a s s i f i c a t i o n  the  i n d i v i d u a l  m er i t  of each 
animal cannot be e v a l u a t e d ,  but i t  i s  th e  a v e r a g e 
c h a r a c t e r i s t i c s  of th e  group which a r e  c o n s i d e r e d .  T h is  fact 
can c a u se  problems in p la n n in g  the  s i a u g t h e r h o u s e s  operations-
C on s id er in g  the r e s u l t s  o b ta in ed  so f a r ,  a new c l a s s i f i c a t i o n 
was done u s in g  c a r c a s s  t r a i t s  r e l a t e d  to  lean  weight  and 
y i e l d ,  a l l  of which can be measured in the  i n t a c  c a r c a s s .

T ab le  2 shows the  c l a s s i f i c a t i o n  m atr ix  of  th e  d i s c r im i n a n t  
a n a l y s i s  performed u s in g  the  8 c h a r a c t e r i z a t i o n  v a r i a b l e 53 
from the  7 1  c a r c a s s e s .  I t  i s  e v id e n t  t h a t  a new d i s t r i b u t i o n  
i s  ob ta in ed  in which fo u r  new groups were formed. For exam ple ’ 
a group F’l c o n t a i n s  16 c a r c a s s e s  -¿rom 18  th a t  i t  p r e v i o u s l y  
had and the o ther  2 passed  to  group P2. T h is  d e m o st ra te s  that  
the  p r e v i o u s  groups c o n ta in ed  c a r c a s s e s  t h a t  did not belong® 
t h e r e .  The group w o rts  c l a s s i f i e d  was the second grad e  b u l l ® "  
The p e rc e n ta g e  a x good c l  a s s i  f  i c a t  i. on of the  p r e v i o u s  system 
r e l a t e d  to  the new one was 8 1 , 2  7..

A d e s c r i p t i v e  a n a l y s i s  of the e i g h t  c h a r a c t e r i  z a t i o n
v a r i a b l e s  p lu s  t o t a l  lean  weight and y i e l d  of the  newlY 
formed q u a l i t y  groups i s  shown in T ab le  3 .  Thi®
c l a s s i f i c a t i o n  does not show e i t h e r  any r e l a t i o n  between 
y i e l d  and q u a l i t y  g r a d e s .  So another  grouping  method was usedi 

the  c l u s t e r  a n a l y s i s .

T ab le  4 shows the  d i s t r i b u t i o n  of the c a r c a s s e s  o b ta in e d .  ^  
i s  obv iou s  th a t  a l l  the  c a r c a s s e s  were d i s t r i b u t e d  i n t o  t h r ® e 
g rou ps .  Group G1 kept 77 7. of the  c a r c a s s e s  coming from th® 
p r e v i o u s  f i r s t  g rad e  b u l l s ,  group G2 96 7. of th e  second 
grade  and group G3 o n ly  26 '/. of i t s  p r e v i o u s  group.  Thi®
i m p l i e s  th a t  in v i v o  c l a s s i f i c a t i o n  u n d e r e s t im a t e s  the  re®* 
lean p o t e n c i a l  of the  a n im a ls .  N o t ic e  th a t  a l l  th e  b u l l s  in 
f o u r t h  q u a l i t y  grade  a r e  now in the  t h i r d  group d e f in e d  fY 
c l u s t e r  a n a l y s i s .  In b r i e p ,  from 71  b u l l s  o n ly  62 7. remain®® 
in t h e i r  p r e v io u s  c l a s s i f i c a t i o n ,  the  r e s t  was c l a s s i f i ® ®  
wrongly  a t te n d in g  t o  t h e i r  q u a l i t y  and lean  y i e l d  in t f ®  
c a r c a s s .

Tab le  5 o f f e r s  the  d e s c r i p t i v e  p ara m eter s  of the  i a gt
c l a s s i f i c a t i o n  g rou p s .  I t  i s  e v id e n t  t h a t  o v e r la p p i n g  I"1** 
d i s a p p e a r e d  and th a t  y i e l d  d i m in i s h e s  a s  c a r c a s s  q u a l i t y  
red u ced .  So th a t  i t  can be assu red  th a t  t h i s  c l a s s i f i c a t i °°  
i s  more r a t i o n a l  and t h a t  th e  c h a r a c t e r i z a t i o n  p ara m eter s  
now b e t t e r  a d j u s t e d  t o  the  a c tu a l  commercial v a l u e  of  tf»* 
ani maL.

CONCLUSIONS: I t  was dem ostrated  t h a t  when b u l l s  a®0

16

r



c assi-fied in vivo the individual lean potencial of the 
arcass cannot be estimated so there is not reliable 
e ationship between the actual and the expected yield of the 
animals according to the commercial requirements of the 
quality grades.
T h & groups obtained using the cluster analysis showed a more 
^a lonal adjustment and differentiation, supporting the use 

this grouping methods in elaborating carcass 
assification systems.

REFERENCES:
g
b^Ss’̂  J> > Woods,E.G and Greville,E (1981). Prediction of 

f carcass composition by tissue depth. Measurements taken 
/ei the llth rib. Livestock Production Science 9: 337-348

R^ncomo, E. , Chang,L and Gonzales Ana Ma. (1986).Influencing 
actors on beef carcass composition. IIIA. No published.
p*lba,A (1986). Qrzag. Husipari.Kut.Inteset Institute.
erscna.l comuni cation
EndPr isgr » K and Groose, F (1987). Developments in cattle carcass 
a ^blng- Proceedings of Internatlonal Congres of Meat Science 
d Technology.Vol 1:146

1̂ . *0
P e ^ endy ’ T. (1986). Grzag. Husi pari. Kut. Inteset. Institute. rsonal comunication
^acNei1,M. d (1983). Choict 

selected equation in 
I,nal Science 57: 5

a prediction equation and the use 
subsequent experimentation. J. of

fVi
a. ce,M. A 

Qf animal
(1982). Meat carcass grading in the future. 
Science 62: 3-13

Cand.

G.F,U °*v ’ V ., Nemtchinova, I.P., Sorokina, I.F and Goroshko, 
to *1987). A study into the relation of carcass measurements 
Int meat productivity of young beef cattle. Proceedings of 
l3gernaEional Congress of Meat Science and Technology. Vol 1:

17



T a b 1 e 1

Means, maximun and mi ni mun v a l u e s of  c a r c a s s  t r a i t s
c u r r e n t  c l a s i f i c a t i o n  groups .

T r a i t s
B u l l  q u a l i t y  groups

1th  G 2th Q 3th G 4th Q

Hot c a r c a s s  wt. kg 2 1 6 . 1  a 1 3 6 . 3  b 1 6 7 . 3  c 1 3 7 . 0 d
maxi mun kg 2 5 7 . 0 2 1 3 . 0 1 7 8 . 0 3.56.0
minimum kg 1 8 9 .0 1 6 3 . 0 1 5 3 .  0 1 1 4 . 0

Lean weight kg 1 3 8 . 1  a 1 1 6 . 3  b 1 0 3 .  7 c. 8 6 .6 d
max i .nun kg 1 7 9 . 6 1 4 3 . 2 1 2 0 . 8 9 9 .6
mini mun kg 1 1 8 .  6 9 9 .0 86. 3 7 2 .8

Meat y i e l d 7m 63.  8 a 6 2 .4  a 62. 0 a 63.  1 a

s i g n i f i c a t i v e  di f T e r e n c e s  P< 0 .0 0 1

T ab le  2
C l a s s i  f i  c a t i  on m atr ix  of d i s c r i m i n a n t a n a l y s i  s

Mew groups P 1 P2 P3 P4
r= 1 7  24 24 6

P rev .  groups n
1 t h  qual t .. bul 1 IB 16  2 0 0
2th q u a l t . b u l l 26 1 2 1 4 0
3th q u a l t . b u l l 3.9 0 1 18 0
4th q u a l t . b u l l 8 0 0 2 6

P e r c e n ta g e  of good c l a s s i f i c a t i o n  = 8 1 , 2 7.



ab le 3

Characterisation of a new groups«nalygjg formed by d i s c r i m i n â t

rai ts

Carcass i
£&dd weigth
f lnd w t ,
l ,°re l e g s  wt. ■ldney fat w1

CaBs lengl
. Qra:-: width 
i ' bors i  are ;  

w t-at yield

New q u a l i t y groups
PI P2 P3 P4

kg 2 1 5 .  7 180.  6 168 .  4 129 .  2
kg 1 1 . 7 1 0 . 2 7 1 0 . 7 2 8. 8
kg 4,. 64 3.  94 3 .9 6 3.  12
kg 4., 93 4 .06 4 . 1 9 3 .  27
kg t , 02 1 . 2 0 0. 44 0. 35
cm 12 3 ,  0 1 1 6 .  0 1 1 7 . 0 1 1 2 .  0
cm 42, 0 39 .  0 43.  0 42. 0
cm2 59 „ 0 52 .  3 5 1 . 3 47. 4
kg 1 3 7 . 0 1 1 2 . 1 1 0 5 . 2 8 1 . 9

7. 63.  8 62. 1 6 2 . 5 63.  4

G1 G2

1ebi e 4

-_ l̂ c's s  grouping  by c l u s t e r  a n a l y s i s  

d u a l i t y  group«

!th
3th
«th

G3

i o Us groups
n = 
n

16 42 1 3

g u a i t . b u i r 18 14 <777.) 4 0
d u a l t . b u l 1 26 1 25 <967. 0
d u a l t . b u l 1 19 1 15 5
^oal t . b u l 1 8 0 0 8

(267.)
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table 5

Means, maximum and minimum v a l u e s  of c a r c a s s  
t r a i t s  o f  groups formed by c l u s t e r  a n a l y s i s

New groups 61 G2 63

n= 16 42 1 3

Hot c a r c a s s  wt kg 220.  7 1 8 1 . 2 1 3 5 .  4
max i mun kg 257 .  0 1 9 9 .0 1 6 2 . 0
mi ni mum kg 2 0 4 .0 16 3 .  0 1 1 9 . 0

Lean weigth kg 1 4 2 .  1 1 1 2 . 7 8 3 .8
max 1 mun kg 1 7 9 . 4 1 3 1 . 0 99. 6
mi nimun kg 1 2 9 . 0 9 9 .0 72.  8

Meat y i e l d X 6 4 .4 6 2 . 2 6 1 . 9
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