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COMPARISON OF SIRE BREEDS (LIMOUSIN, ABERDEEN-ANGUS, JERSEY) USED IN 

CROSSBREEDING FOR EARLY CALVING IN FRENCH BEEF HEIFERS.

(Coraparaison des races _paternelies de croisement (Limousine, Aberdeen- 
Angus, Jersey) pour un velage precoce de genisses de races a viande 
franqaises).

F. MENISSIER*, J. FREBLING*, B. PERREAU**, P. GILLARD* and D. POURTIER*.
1 - INTRODUCTION.

Reduction of the age of heifers at first calving may lead to 
improvement of beef cow productivity. Because of the severe calving diffi
culties in large-sized heavy muscled beef heifers, a first early calving 
about the age of 2 years is almost impossible in purebreds (Menissier and 
Foulley, 1979 1 Menissier et al.,1981). Crossing with sire breeds of smaller 
size giving lighter calves at birth may be one of the ways to solve these 
birth difficulties connected with the large size of the foetus relative to 
the pelvic opening.

Using breeding heifers available during an experiment with beef 
breeds (Colleau et al.,1973 1 FREBLING et al.,1982), we compared for their 
early fertilization~ T small sized sire bree3s of different biological types 
corresponding to decreasing risks of birth difficulties : a continental beef 
breed (Limousin), a British beef breed (Aberdeen-Angus) and a dairy breed 
(Jersey).

II - ANIMALS, EXPERIMENTAL CONDITIONS AND ANALYSES.

Three sires were chosen in different ways for each sire breed. The 
3 Limousin sires were chosen because of the low birth weight of their 
crossbred calves obtained during their progeny testing. Two of these sires 
belonged to the foundation sires of the specialized male line "Alpha 16" 
selected on growth potential and birth easiness (Foulley and Menissier, 
1981). The Angus sires came from the Milk Marketing Board (U.K.) and were 
selected on their slaughter performance and birth easiness recorded during 
progeny testing in crossbreeding conditions. The 3 Jersey sires (2 of French 
origin and 1 from the M.M.B.).were chosen on the basis of their larger 
development among those whose semen was available in France.

The semen of these 9 sires was used at random in purebred or 
crossbred FI beef heifers (Maine-Anjou, Charolais, Limousin) inseminated at 
constant age (about 15-16 months old, from mid-April to late June) and 
managed as a suckling cow herd almost all the time in loose housing condi
tions. The calves were weaned at an age of 196 days + or -1 week, and in 
addition to the availability of dam's food, they were offered a few supple
ments from the age of 2-3 months. After weaning and an adaptation period of 
2-3 weeks, all male calves were intensively fattened under tie-up conditions 
from the age of 273 days and during 182 days up to slaughter at a constant 
age of 15 months. The animals were fed ad libitun with a mixture of dried 
lucerne (70p.100) and beet pulp (30p.100) (0.69 U.F.V. and 100g P.D.I.»/kg
D.M.). After weaning, all female calves were managed as once-bred heifers 
inseminated by 3 Blond d'Aquitaine sires at a constant age of 15 months. 
Barren heifers were slaughtered at about 20 months of age and pregnant 
heifers were slaughtered about 26 months of age after a fattening period of
2 months following calving (and no suckling).

Measurements and analyses mainly concerned birth variables (diffi
culties, weight and morphology of the calves) and pre-weaning growth (weight 
and beef conformation) of male and female calves as well as fattening (weight 
and feed intake) and slaughter performance (carcass weight and morphology, 
and composition) of the young bulls until 15 months of age Regarding 
once-bred heifers, only gross data on fertility, calving and carcass weight

(*) U.F.V.:French energy feed unit for growing cattle. P.l5Tl.: protefn truly 
digestible in the small intestine.

* - Centre National de Recherche Zootechnique - I.N.R.A. - Station de
Genetique quantitative et appliquee - 78350 - JOUY-en-JOSAS. (France) 

«* - Domaine de Galle - I.N.R.A., 18520 AVORD (France).

340



are reported. The analyses concerned 166 births over a period o f 5 years, 
143 weaned ,calves and 77 fattened young bulls. Estimates o f the sire breed 
effects were made by means o f a least-squares analysis according to a model 
also including the e ffec t o f the dam genotype and the year, as well as that 
o f ca lf sex (birth  and weaning) or young bull age (fattening and slaughter); 
another analysis was made involving the e ffect o f the sire (fixed effect) 
instead o f that o f the s ire  breed.

I I I  -  BIRTH VARIABLES OF THE CALVES.

The birth easiness o f the 3 sire breeds differed significantly 
and can be ranked according to the following order o f increasing d iff icu l
ties (Table 1) : Jersey, Angus and Limousin. The birth d iff icu ltie s  o f 
Limousin crossbreds mainly depended on their higher (+2 .9kg) and more 
compact morphology at constant weight (better muscle development at the 
Shoulders and trochanters). Angus crossbreds, whose birth d ifficu lties  were 
significantly lower than those o f crossbred Limousin, but slightly higher 
than those o f crossbred Jersey, exhibited only slightly higher birth weights 
than those o f crossbred Jersey (+0.7kg) ; their body length was smaller 
(-2.3cm) and they were less compact than crossbred Limousin.

According to the d istribu tion  o f  the frequency o f  d i f f ic u lt  
births by birth weight o f calves, we determined the weight lim it (30 to 
35kg) below which birth d ifficu lties  are seldom «l0 p.100) and beyond which 
rapidly increase (>  20p.100). On the average, only Jersey sires permit to 
remain always below or around that lim it, whereas most Limousin sires are 
over that threshold or over its  upper lim it. However, in each breed there 
were marked differences between the 3 sires chosen and they partly corres
pond to the differences between sire breeds ; for instance, the Limousin 
sire producing the lightest calves (33.8kg) overlapped with the Jersey sire 
(33.3kg) and Angus sire (32.5kg) producing the heaviest calves. Thus, while 
i t  is  possible to considerably reduce the calving d ifficu lties  o f early 
calving beef heifers by using the Jersey sire breed, similar results cam 
only be obtained with the Limousin breed i f  the sires are severely and 
accurately chosen on their breeding value for weight and birth easiness.

IV - PRE-WEANING GROWTH OF CALVES.

The s ire breed o f the calves has a significant e ffect upon pre
weaning growth, except between 60 to 120 days o f age (table 1). The weaning 
weight o f Limousin crossbreds was much higher than that o f Jersey crossbreds 
(+15.5kg) because they were much heavier at birth (+4.5kg) and exhibited a 
higher growth rate (+60g/day) especially after 120 days (+130g/day) when the 
growth o f the calves did not only depend on the milk production o f their 
dams. The growth rate o f Angus crossbreds slightly exceeded that o f Jersey 
crossbreds (+40g/day) and, accordingly, their weaning weight was a l i t t l e  
higher (+6.1kg).

The sire breed has also a significant e ffect upon beef conforma
tion and fatness score o f the calves at weaning (table 1). Jersey crossbreds 
were significantly less muscled than the other calves whereas the difference 
between Limousin and Angus crossbreds was low. With less marked differences, 
the bone fineness showed the same trends pointing the advantage o f specia
liz ed  beef breeds. Scores fo r  leanness were higher in  Limousin cross
breds than in the others, especially Angus crossbreds.

There were also large differences among sires within breed regar
ding the weight o f calves at weaning (ranging from 5 to 7kg). These d iffe 
rences were less  marked fo r  beef conformation and especia lly  muscling



score, and they were too small to question the superiority o f the beef 
performance o f crossbred Limousin at weaning.

V -  FATTENING PERFORMANCE OF YOUNG BULLS.

During intensive fattening significant differences appeared between 
the 3 s ire breeds for most criteria  studied (table 2 ). The growth rate o f 
Limousin crossbreds significantly exceeded that o f the other crossbreds 
(+72g/day) in spite o f a lower appetite (-0.29kg/100kg). This growth advan
tage together with a higher weight at the beginning of fattening (+26kg) 
account for their weight superiority at 15 months o f age (+39kg) as compared 
with the other crossbreds. Accordingly, their feed efficiency was significan
t ly  higher (+10g/kg) than that o f the other bulls studied. The growth rate 
o f Angus crossbreds was lower than that o f Jersey crossbreds (-38g/day) 
especially during late fattening. However at the age o f 15 months they s t i l l  
exhibited the weight superiority observed at the beginning o f fattening. 
Their appetite being equal to that o f crossbred Jersey, their feed e f f i 
ciency was defin itely lower (-6g/kg).

The differences between sires were also large within each breed. 
However, although being similar to the differences between Jersey and Agus 
sire breeds, they were generally lower than the differences between the 
Limousin breed and the other two breeds. Accordingly, i t  may be assumed that 
the Limousin sire breed has the highest growth potential and the best feed 
efficiency during fattening while there are only small differences between 
Jersey and Angus sire breeds.

VI -  SLAUGHTER PERFORMANCE OF YOUNG BULLS.

Apart from the carcass bone percentage, there were significant 
differences between sire breeds concerning slaughter performance at constant 
age and carcass quality. The carcass weight superiority o f Limousin cross
breds (+38kg) as compared to the other ones resulted from a higher liv e  
weight and a higher dressing percentage (+2.6p.100). The carcass weight o f 
Angus crossbreds was only a l i t t l e  higher than that of Jersey crossbreds 
(+5.9kg) and dressing percentage was comparable (+0.5p.100).

The differences in the carcass composition were also in favour o f 
Limousin crosbreds where carcasses were leaner than those o f the other 
crossbreds (-4.2p.100) and where the proportion o f muscle in the lean mass 
was larger. Although the differences were not significant, crossbred Angus 
carcasses seemed to be fatter with a better muscle/bone ratio in the lean 
mass. Concerning carcass morphology, the carcass crossbred o f Limousin in 
particular and crossbred Angus, to a less extent, were compact especially at 
the leve l o f the thigh.

Like the data reported for fattening, the differences between 
sires were large within each breed and comparable to the differences between 
Jersey and Angus s ire  breeds. The performance o f  the 3 Limousin sires 
exceeded those o f the 6 sires o f the other 2 breeds (except bone p.100) and 
this allows to confirmation o f the marked superiority o f the Limousin sire 
breed with respect to carcass weight and quality o f young bulls.

VII -  PERFORMANCE OF ONCE-BRED HEIFERS.

According to the overall data on the performance o f once-bred 
heifers (22, 28 and 21, respectively for Jersey, Angus and Limousin cross
breds), there were no differences between sire breeds regarding fe r t i lity  
(73, 64 and 67 p.100, respectively, o f pregnant heifers) and calving easi
ness (20, 20 and 22 p.100, respectively, o f easy calvings).At slaughter,
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Table 1 : ESTIMATES OF SIRE BREED EFFECTS ON BIRTH CONDITIONS AND PRE-WEANING 
GROWTH FROM CROSSBRED CALVES OUT. OF HEIFERS CALVING AT 2 YEARS OLD.

Characters: Mean:
Jersey:

SIrE"breed—

Angus: Limousin:

signi
ficance:

•BIRTH TRAITS:
Number of births-------- 166 56 57 53
Score of difficulty(1 to 6) 1.89pt -0.49+0.11a -0.05+0.11b +0.54+0.12c ii*
p.100 of difficult 12.2% -11.8+3.3a -4.4+1.2a +16.1+3.3b **
births (>4)

Gestation length (day)---- 281.9d. +0.5+0.7a -4.0+0.7b +3.5+0.7c **
Birth weight (kg) 33.0kg -1.8+0.4a -1.1+0.4a +2.9+0.5b **
Body length (cm)(1)------ 47.7cm +1.2+0.3a -1.1+0.3b -0.1+0.4b **
Girth at shoulders (cm)(1) 69.1cm -0.2+0.4a,b -0.850.3a +1.0+0.4b **
Girth at trochanters(cm)(1) 74.0cm -0.7+0.3a -0.3+0.3a _+J.0+0.3b **

•BIRTH TO WEANING:
Number of calves 143 45 51 47
Birth weight (kg) 33.0kg -1.7+0.5a -1.1+0.5a +2.8+0.5b «•
120 days weightTkg)------ 128.2kg -3.2+1.6a -1.2+1.5a +4.4+1.5b *
180 days weight(kg)------ 189.4kg -7.2+2.1a -1.1+2.Oa +8.3+2.1b **
Daily gain from birth 650g/d. -10 +10a,b -20 +10a +30 +10b *»
to 60 days (g/day)
Daily gain from 60 to 930g/d. -20 +10a +20 +10a 0 +10a ns
120 days (g/day)-------

Daily gain from 120 to 1020g/d. -70 +10a 0 +10b +60 +10c **
180 days (g/day)-------

Daily gain from birth 870g/d. -30 +10a 0 +10a +30 +10b **
to 180 days (g/day)

Muscle development (2) at:
Fore-quarter 2.33pt -1.15+0.06a +0.45+0.06b +0.70+0.06b t*
Loin ... ...... 2.32pt -1.15+O.06a +0.43+0.06b +0.72+0.06b **
Hind-quarter 2.47pt -1.2750.07a +0.45+0.06b +0.82+0.07b **

Bone thickness (2) 3.60pt +0.42+0.07a -0.12+0.07a -0.30+0.07a H
Fat condition (2)-------- 3.60pt +0.06+0.06a, b+0.42+0.06a -0.4850.06b «*

(1):at constant birth weight. (2).score (1 to 5) at weaning.
(a,b,c,): estimates with identical letters, not differ significantly (p =0.05).

crossbred Limousin showed a better slaughter performance, especially with 
respect to the carcass weight of barren heifers (186, 186 and 229 kg, 
respectively) and to a less extent, the calved ones (209 , 219 and 223kg, 
respectively). The overall performance of these heifers should be more 
thoroughly analyzed.

VIII - CONCLUSION.

These comparisons of 3 different types of sire breeds show that 
only the Jersey breed is below the limit determining the occurence of severe 
birth difficulties, but they also show that the slaughter performance of the 
offspring of Limousin sires is higher both at weaning and after fattening 
(about +20g muscle/kg food ingested). The results should be completed by an 
analysis taking into account the performance of female calves after weaning 
and using different production systems (fattening stage and intensity, age, 
etc...).

As a matter of fact, for a given production system the choice 
of the sire breed used in crossbreding with heifers depends above all on the 
determination of an optimum or of a compromise between the impact of birth 
difficulties and the extra muscle growth potential of male calves, as well 
as a better utilization of female calves (or fattening or reproduction 
(Menissier et al., 1975). This choice is based primarily on the degree of



Table 2 : ESTIMATES OF SIRE BREED EFFECTS ON FATTENING AND SLAUGHTERING 
PERFORMANCES AT CONSTANT AGE FROM CROSSBRED YOUNG BULLS OUT OF 

HEIFERS CALVING AT 2 YEARS OLD.

Characters : Mean :
SIRE BREED :

“  -------------------------  Signi-
Jersey: Angus: Limousin: ficance:

* FATTENING :
Number o f b u lls ______
9 month weight(kg)------

15 month weight(kg)-----
Daily gain from 9 to

15 months(g/day)-------
Appetite (Feed intake/

liv e  weightxlOO)-------
Food efficiency (g o f 

gain/kg o f food)------

266,8kg
77 24 26 27

-15.5+4.8a -1.9+4.5b +17.4+4.6c #*
507,8kg -16.3+6.9a -9.8+6.4b +26.1+6.6c ft*
13l8g/d. -5+25a -43+24b +48+24c ns

2,66 +0.10+0.03a +0.09+0.03a -0.19+0.03b *«

128,4 -0.25+2.4a -6.3+2.2b +6.6+2.3c «*

* SLAUGHTERING :
Number o f carcasses____  77
Dressing percentage _  65.7% 

(cold carcass weight/ 
empty live  body weight)

Cold carcass weight(kg)-282,3kg 
Careasse composition (1):

p.100 o f f a t ------------ 15.0%
p.100 o f lean--------- 69.6?
p.100 o f bone-------- 15.4$
lean/bone-------------  4.5

Carcass compacity (2 )____  236
Leg compacity(3)--------  35

24 26 27
- 1.1+0 .4a -0 .6+0 .3a +1.7+0.3b ft*

-15.5+4.3a -9.6+4.0a +25.1+4.1b ftft

+0.9+0.4a +1.9+0.4a -2 .8+0 .4b ft*
- 1.1+0 .5a - 1.6+0 .4a +2.7+0.4b ftft
+0.3+0.2a -0 .3+0 .2a +0 .0+0 .2a ns
-0 .1+0 . 1a -0.(5+0.1a +0 .2+0 . 1b *
-15+Ia -3+3a +l8+3b «*
-2+0a +1+0b +1+0b

( 1)  : estimated by 11Lrl rib dissection and canon bone weight.
(2 ) : 100xweight/(kg) Length (cm). (3):100x thickness(cm)/Length (cm).
(a ,b ,c ): estimates with identical letters, not d iffe r  significantly (p=0.05).

birth d ifficu lties  admitted by the production system and wich determines the 
birth weight lim it and consequently the growth potential o f the sire breeds 
to be used (Menissier, 1975). In addition to the choice o f the sire breed, 
i t  is  also possible to further approach this lim it by using sires whose 
genetic value for growth potential and birth weight is  accurately determined 
(case o f progeny tested A.I. bulls). A ll these elements should be considered.

SUMMARY:

Crossing with small sized sire breeds may reduce calving d ifficu lties  
in large sized beef heifers calving at 2 years old. We therefore compared 
the offspring o f 9 sires o f 3 sire breeds o f different types (3 sires/breed: 
Limousin, Angus, Jersey) mated to purebred and crossbred beef heifers.

Birth o f Limousin sired calves was more d iff ic u lt  than that o f the 
others, but intensively fattened bulls calves o f this breed had significan
t ly  higher fattening and slaughter performance. Observations made on once- 
bred heifers did not show marked differences between the 3 types.

For a given production system, the choice o f the s ir e  breed fo r 
crossing with beef heifers should be a compromise between birth ease and 
value o f the offspring. This choice should also take into account differen
ces between sires o f the same breed.
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RESUME:

Le croisement avec des races paternelles de petite t a i l le  est une 
solution pour reduire les d ifficu ltes  de velage des genisses de races a 
viande de grande ta i l le  velant a 2 ans. Nous avons done compare experiments— 
lement les descendants de 9 taureaux de 3 races paternelles de type d ifferent 
(3 taureaux/race: Limousine Angus et Jersey) en croisement sur des genisses 
de races a viande pures et croisees.

Les veaux nes des taureaux limousins sont nes plus d iffic ilenent que 
les autres mais les veaux males engraisses intensivement ont eu des per
formances d'engraissement et d'abattage significativement superieures. 
Les quelques observations fa ites  sur les femelles conduites en genisses 
unipares ne montrent pas de differences importantes entre les 3 types.

Pour un systkne de_ production d e fin i, le  choix de la  race paternelle de 
croisement pour des genisses de races a viande passe avant tout par un 
compromis entre les fa c il ite s  de naissanee et la  valorisation des produits. 
Ce choix devra egalement considerer les differences entre taureaux d'une 
mane race.
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