
Limits of on-the-Farm progeny testing of crossbred calves commercializen 
shortly after the birth, for beef sire evaluation.
Les limites d'un controle de la descendance realise sur des veaux croises 
commercialises precocement apres la naissance pour evaluer la  valeur bou- 
chere des taureaux de races a viande.
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INTRODUCTION

Si nce the l a s t  few y e a r s ,  French s e l e c t i o n  u n i t s  have been c o n f r on t e d  
w i t h  many d i f f i c u l t i e s  i n  s e l e c t i n g  beef b u l l s  f o r  t e r m i n a l  c r os s i ng  ( FOULLEY,
1 9 8 1 ) .  One o f  the main d i f f i c u l t i e s  i s  to c o n t r o l  a k e y - s t e p  such as progeny 
t e s t i n g  a t  the s t a t i o n  o r  on the farm.  Ther e  are not  o n l y  t e c h n i c a l  p r ob l ems ,  
but  a l s o  f i n a n c i a l  ones which i ncr e ase e v e ry  y e a r  by the st ead y  l ower ing  i n  the 
number of  i ns e mi na t i on s  f o r  cr os s b r ee d i ng  w i t h  beef b u l l s .

F ur t h er mo r e ,  the p r o d uc t i o n  of  c r os s b r ed  c a l v e s  marketed very  e a r l y  
( g e n e r a l l y  between 3 and 4 w eeks ) ,  i s  d e v e l o p i n g .  These c a l ve s  are mainl y  
i n te n d e d  f o r  the I t a l i a n  market .  They are c h a r a c t e r i z e d  by a v er y  good beef  
conf or mat i on  score and a c c o r d i n g l y  a v e r y  high  commercial  v al ue  ( 3 - 4  t imes 
h i g h e r  than the v al ue  of  a p u r e b r e d  F r i e s i a n  c a l f ) .  I n  these p a r t i c u l a r  
market c o n d i t i o n s  i t  i s  v er y  d i f f i c u l t  to  g a t h e r  a r e p r e s e n t a t i v e  sample of  
the progeny of  each b u l l  so as to  c o n t r o l  i t at  the s t a t i o n  u n t i l  s l a u g h t e r .
I t  s h ou l d  a l s o  be p o i n t e d  out  t h a t  to s a t i s f y  t h i s  p a r t i c u l a r  demand, the b u l l s  
used have a heavy m u s c l e  development and may even be d o u b l e - mu sc l ed .

We t h e r e f o r e  examined the p o s s i b i l i t i e s  o f  o b t a i n i n g  an e a r l y  e v a l u a­
t i o n  o f  beef  v al ue of  these b u l l s  u si ng  o n - t h e - f a r m  progeny i n f o r m a t i o n  wi th  
we i gh i n g  and beef  conformat ion s c o r i n g  done b e f o r e  the c a l v e s  are s o l d .

MATERIAL AND METHODS

A f i r s t  s et  of  22 b u l l s  was s t a r t e d  i n  1981 i n  S o u t h - E a s t e r n  France 
where almost  a l l  cal ves are commer c ia l ized  i n  the c o n d i t i o n  de s cr i be d  above.
About 200 i ns e mi na t i on s  per  b u l l  were p e r fo r med i n  non s p e c i a l i z e d  d a i r y - h e r d s  
i n c l u d i n g  cows of  v a r i o u s  breeds e s p e c i a l l y  the M o n t b e l i a r d e  and F r i e s i a n  b r ee d s .  
An average number of  109 p r o gen ies  were t e s t e d  p e r  b u l l ,  i . e .  87 % of  the c al ve s  
r e g i s t e r e d  at  b i r t h .  The cal ves which had not  been t e s t e d  were : the t wi ns (6 % ) ,  
cal ves dead a t  b i r t h  or  bef or e c onformat i on s c o r i n g  ( 4  %)  and those s ol d  bef or e 
t e s t i n g  ( 3  % ) .

The t r a i t s  s t u d i e d  were the f o l l o w i n g .

-  b i r t h  wei ght  of  cal ves  (60 % o f  the c a l ve s  were weighed,  the o t h er  
b i r t h - w e i g h t s  were est i mat ed by the f a r m e r s ) .

-  the s u b j e c t i v e  b i r t h  c o n d i t i o n  score v a r y i n g  from 1 to  4 acc o r d i ng  
to i n c r e a s i n g  c a l v i n g  d i f f i c u l t i e s .

-  the w ei ght  at  f i x e d  age ( 17 da y s)  c a l c u l a t e d  by i n t r a p o l a t i o n  o r  
e x t r a p o l a t i o n  from b i r t h  wei ght  and from the w e i gh t  measured bef or e the cal ves 

were s o l d .

-  beef  conformat ion scores : muscul ar  devel opment ,  bone t h in ness  and 
development ( s i z e )  o f  the c a l v e s .
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we p e r fo r med an a n a l y s i s  u si ng  HENDERSON'S method 2 .  The data were 
f i r s t  c o r r e c t e d  f o r  s y s t e m a t i c  e nv i ron me nt al  f a c t o r s  o f  v a r i a t i o n  u s i ng  l e a s t  
squares e s t i m a t e s .  The h e r i t a b i l i t y  c o e f f i c i e n t s  as w e l l  as g e n e t i c  and pheno­
t y p i c  c o r r e l a t i o n s  were t hen e s t i ma t e d  on the c o r r e c t e d  data from p a t e r n a l  and 
r e s i d u a l  components o f  v a r i a n c e  and cova r ia nc e  o f  the t r a i t s  i n v o l v e d .

RESULTS AND DISCUSSION

The v a l u e s  and s i g n i f i c a n c e  of  the e f f e c t s  of  the f a c t o r s  o f  v a r i a t i o n s  
ar e  g i v e n  i n  t a b l e  1 .  A l l  t r a i t s  were s i g n i f i c a n t l y  a f f e c t e d  by the s e x ,  dam 
b r e e d ,  rank of  c a l v i n g  and e v a l u a t o r .  The es t i ma t e s  of  the g e n e t i c  and p h en o t y ­
p i c  par ameters  r e p o r t e d  i n  t ab l e  2 show t h a t  :

-  b i r t h  w e i g h t  was an e x c e l l e n t  p r e d i c t o r  o f  b i r t h  c o n d i t i o n s .  I n d e e d ,  
the g e n e t i c  c o r r e l a t i o n  between b i r t h  wei ght  and the sco r e  o r  r at e  of  d i f f i c u l t  
b i r t h s  was equal  to  1 .  The h e r i t a b i l i t y  c o e f f i c i e n t  o f  b i r t h  w e i gh t  : 0 . 3 3  was 
s u b s t a n t i a l l y  h i g h e r  than those e s t i ma t e d  by POUJARDIEU 8 VISSAC (1968)  : 0 . 2 4  
o r  by FOULLEY & a l .  ( 1 9 7 8 )  : 0 . 1 7  but  s i m i l a r  to t h a t  rec or d ed by RENAND & 
6AILLARD ( 1 9 8 2 )  : 0 . 3 2 .  A c c o r d i n g l y ,  i t  i s  p o s s i b l e  to  a c c u r a t e l y  e s t i ma t e  the 
b u l l s  on the b i r t h  c o n d i t i o n s  usi ng the weight  as s ol e  e s t i m a t o r  o r  combined 
w i t h  b i r t h  d i f f i c u l t y  c r i t e r i a .

-  the h e r i t a b i l i t y  of  w e i gh t  a t  17 days ( h^  = 0 . 2 5 )  was s i m i l a r  t o  
t h a t  of  b i r t h  w e i g h t .  H o w e v e r . i t  d i d  not  g i v e  any f u r t h e r  g e n e t i c  i n f o r m a t i o n  
than t h a t  s u p p l i e d  by the b i r t h  weight  of  the b u l l s .  The g e n e t i c  c o r r e l a t i o n  
between the two w e i gh t s  was i n  f a c t  c l ose to 1 and s e l e c t i o n  on w ei ght  a t  17 
days would u n a v o i d a b l y  lead to i n c r e a s i n g  b i r t h  d i f f i c u l t i e s .

2~  the h e r i t a b i l i t y  c o e f f i c i e n t  of  m u s c l e  development  i s  n o t  n e g l i ­
g i b l e  (  h = 0 . 2 8  + 0 . 0 9 )  and s e l e c t i o n  f o r  t h i s  t r a i t  i s  t h e r e f o r e  p o s s i b l e .  
However ,  are so e a r l y  measurements r e l i a b l e  and what i s  the c o r r e l a t i o n  between 
s i r e  r an ki ng s  based on pro gen y  t e s t i n g  w i t h  3-week o l d  c al ve s  and progeny t e s t i n g  
based on f i n i s h e d  c a l ve s  ? The presence o f  doub l e - mu sc l e d  b u l l s  among those 
used i n  t h i s  type o f  p r o d u c t i o n  f u l l y  j u s t i f i e s  t h a t  r e s e r v a t i o n .  I n de e d,  i t  has 
been w e l l  e s t a b l i s h e d  t h a t  the degree o f  e x pr es s i on  of  muscle h y p e r t r o p h y  v a r i e s  
a c c o r di n g  to  the age o f  the animals (MENISSIER,  1982)  ;  t h u s ,  h y p e r t r o p h y  may 
be obser ved a l r e a d y  a t  b i r t h ,  but  most f r e q u e n t l y  i t  appears when the animal  i s  
some weeks o l d ,  and becomes v e r y  marked when they are i n  the i n t e n s i v e  f a t t e n i n g  
p e r i o d  . A c c o r d i n g l y ,  i t  i s  p o s s i b l e  t h a t  some c a l v e s  do not  f u l l y  express t h e i r  
muscle gr owt h  p o t e n t i a l  a t  the moment o f  t e s t i n g .

2
-  the h e r i t a b i l i t y  c o e f f i c i e n t s  o f  bone t h in ne s s  ( h  = 0 . 5 7 )  and o f  

the development ( h  = 0 . 5 3 )  were h i g h .  However,  these two c r i t e r i a  were not  v e r y  
i n t e r e s t i n g  s i n c e  i n  the p r e s en t  c o n d i t i o n s  o f  e v a l u a t i o n  t h e i r  r e s p e c t i v e  
r e l a t i o n s h i p  w i t h  b i r t h  w e i gh t  appeared t o  be v e r y  l a r g e ,  so t h a t  the i n f o r m a ­
t i o n  s u p p l i e d  was n o t  o r i g i n a l .  H o w e v e r . i t  would be i n t e r e s t i n g  t o  deter mine
the r e l a t i o n s h i p s  between bone t hin ness  and some car cass v a lu e components,  i n  
p a r t i c u l a r  c a r ca s s  con f or ma t i on  and d r e s si n g  p e r c e nt a g e.
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u>
oo TABLE 1 : Values and significance of the effects of the various factors of variation

C r i t e r ia

F a cto rs

Sex Cmale-female)

Region 1 
Region 2
0am breeds 

Friesi an 
Montbeli arde 
Others

Birth month 1 
2 
3 
8

10 
11 
12

1 
2
3
4
5 
5

Birth weight
weighed

estimated

C a lv in g o rd e r

Evaluator

Weight al Birth condition Rate of di f-
Bi rth weight 17 days score ficult births

‘" I d
Values "f2> Values "F"’ EFF rvalues "FM Values ■.ip..

1 178 4.4 *★ 5.0 ★* 1 286-! 0.26 ** 8.8 *★
1 063 1 147:

1 284 - 0.2 - 0.4 1 460; 0.03 1.2

957 0.2 ns 0.4 973:-0.03
★

- 1.2
ns

940 - 0.7 - 2.6 1 019* 0.08 0.6
1 184 1.2 ** 2.0 ★* 1 276’-0.02 *★ - 0.1 ns
117 - 0.5 0.6 138;-0.06 0.5

380 - 0.4 - 0.4 398* 0.01 ~ 1.1
468 - 0.5 - 0.7 507* 0.04 - 0.7
507 - 0.1 - 0.5 565* 0.02 0.1
203 0.1 ns 0.0 ns 230*-0.03 ns 0.1
164 0.5 1.3 179*-0.10 - 1.6
204 0.9 0.9 222*-0.00 1.1
315 - 0.3 - 0.5 332; 0.06 2.2

59 - 1.4 - 2.5 71: 0.09 3.9
399 - 0.4 - 1.6 444: 0.01 1.0
450 0.5 ★ 1.5 ★* 486:-0.02 ns - 2.4 ns
545 0.6 0.8 576: 0.01 0.3
332 0.8 0.8 353:-0.05 - 1.3
456 - 0.1 1.0 503:-0.03 - 1.5

1 366 0.9 ** 0.7 ★* 1 366* 0.01 - 0.5
875 - 0.9 - 0.7 1 067;-0.01 0.5

45. 7 kg+ 7.0 62.7 kg+8.2 1.75 10.6 X
. +0.64 + 29

Muscle
development

Bone thinness

EFF

1 086 
997

878
091
114

337
443
485
209
159
168
282

56
377
423
490
304
433

251
832

- 0.3
- 0.3

0.6

- 0.5
- 0.3 

0.2 
0.2 
0.5 
0.2 
0.3

0 .2
1.0
0.6
0.1
0.1
0.4

1.5 
- 1.5

15.8 points 
+ 3.60

0.5
0.3
0.2

0.2
0.2
0.1
0.1
0.1
0.1
0.1

0.0
0.2
0.0
0.0
0.0
0.2

0.6 
-  0.6

5.40 points 
±1.13_______

Development 
o f  ca lves

Values

0.6

0.3
0.2
0.1

0.0
0.0
0.1
0.1
0.0
0.0
0.0
0 .2
0.2
0.1
0.1
0.1
0.1

0.1
0.1

) 
> 
) 
)

** )
) 
) 
) 
> 
) 
> 
)

** )
__- . )

6.20 points ) 
)i 1.02

* : P<0,05 ** : P<0,01 ns : P^.0,05CD Number (2) Significance of test "F1



TABLE 2 : Genetic and Phenotypic correlations 
heritability coefficients of tested traits

rg

< h 
( rP

1 2 3 4 5 6
)

> ; 
)

(
( Birth weight 1 
(

0.33 
+ 0.10

1.00 1.00 0.95 0.38 - 0.79
>

0.82 ) 
)

(
( Birth condi- ^  

( tion score 
<

0.40 0.10 
+ 0.04

0.98 1.00 0.35 - 0.79
)

0.79 j 

>
(
( rate of diffi = 
< cult Bi rths 
( (a)

0.36 0.69 0.10 
+ 0.04

1.00 0.22 - 0.99
)

0.97 j 
>

(
< Weight at , 
( 17 days 
(

0.59 0.24 0.20 0.25 
+ 0.11

0.36 - 0.79
)

0.85 ’ 
>

C
( Muscle j 
( development 
(

0.30 0.19 0.15 0.54 0.28 
+ 0.09

- 0.08
)

0.06 j
)

(
C Bone thinness 
( appraisal 6 
(

- 0.43 - 0.21 - 0.17 - 0.39 0.01 0.57 
+ 0.15

)
- 0.97 j 

)
(
( Development ^ 
( appraisal 
<
(

0.52 0.26 0.20 0.60 0.28 - 0.68
)

0.53 l

t  °*15 )
>

(a) Correspond to scores 3 and 4

CONCLUSION.

These results show the limits of on-the-farm progeny testing of 
3-week old calves for estimating the beef value of bulls. Finally, an early 
evaluation of muscle development seems possible, but one may question the 
significance of such an early measurement for predicting that trait in beef 
calves or young cattle. Furthermore it is not possible to discriminate bulls 
for the growth potential other than on the basis of birth weigh which unfor­
tunately is strongly associated with birth difficulty.
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An increasing proportion of inseminations for crossbreeding, with 
beef bulls is done in the context of production systems where the calves are 
marketed between 3 and 4 weeks of age. We studied the feasibility  of obtai­
ning an early evaluation of beef value of these bulls by utilizing on-the- 
farm progeny information with weighing and beef conformation scoring done 
before the sale of the calf.

Results from a first set of 22 Charolais bulls suggest limita­
tions of this type of evaluation. Weights at 17 days of age do not provide 
any genetic information additional to that accruing from birth weight. In 
addition, the heritability of beef conformation scores is not negligible 
(h2=0.28+0.09). Anyhow, one can question the significance o f such an early 
measurement for assessing muscular development in beef calves or young 
cattle.

Une part croissante des inseminations a rt ific ie lle s  realisees en 
croisement avec des taureaux de races a viande sont faites chez des eleveurs 
qui ccmmercialisent leurs veaux tres tot, generalement entre 3 et 4 
semaines. Nous avons etudie la  possibility d'evaluer precocement la valeur 
bouchere de ces taureaux en utilisant une information recueillie en ferme, 
dans le cadre d'un controle de la descendance ou des pesees et pointages 
sont planifies avant la vente des veaux. Les resu.ltats obtenus sur une 
premiere serie de 22 taureaux Charolais montrent les limites de ce type de 
controle : On note que le  poids a 17 jours n'apporte aucune information 
genetique supplementalre par rapport a celle fournie par le poids a la 
naissance pour apprecier le potentiel de croissance des taureaux. Par 
ailleurs l'h eritab ilite  de la  conformation bouchere n'est pas negligeable 
(h^r0.28+0.09). Toutefois on peut s'interroger sur la signification d'une 
m.esure si precoce pour apprecier le developpement musculaire de veaux de 
boucherie ou de jeunes bovins.
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