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ABSTRACT: As primary ingredients for the Interbeef 
genetic evaluation, genetic correlations for weaning weight 
were estimated across eight member countries of Interbeef 
and for two beef breeds: Charolais and Limousine. A 
multitrait sire model with maternal and permanent dam 
environment effects was used in a series of pair-wise 
analyses. The average genetic correlation was 0.75 between 
direct effects and 0.65 between maternal effects. This study 
underlined the importance of the French population for 
these two beef breeds, and the importance of across-country 
link sires. Interbeef has been provided with a set of across-
country genetic parameters to compute a pilot run of 
breeding values for weaning weight, which will lead to a 
broader population for selection for breeders in the 
participating countries. 
Keywords: beef cattle, Interbeef, genetic parameters, 
across-country 

Introduction 
 
Since 2001, European countries have join forces to 
establish the foundations and the process of an international 
beef genetic evaluation. Initiated in 2001, the EUropean 
BEef EVALuation project (EUBEEVAL) assessed the 
feasibility and potential benefit of an international beef 
collaboration (Renand et al., 2003). Few years later, Phocas 
et al. (2005) determined the optimum model was an across-
country animal model with maternal effect applied on 
phenotypes. In 2006, with the experience of Interbull, the 
concept of international identification number in beef cattle 
and the concept of a central database were introduced. 
Venot et al. (2006) produced the first pilot across country 
genetic parameters for weaning weight between France 
(FRA), Ireland (IRL), the United Kingdom (GBR), updated 
in 2009 with the addition of Sweden (SWE) and Denmark 
(DNK) (Venot et al., 2009). The entity Interbeef officially 
replaced EUBEEVAL in 2008, and the IDEA database, 
used for dairy and beef to manage pedigree and data 
exchange at the Interbull center, in 2010. Since then 
Interbeef has welcome 3 more members - Finland (FIN), 
Spain (ESP) and the Czech Republic (CZE) - and  is 
working with two beef breeds: Charolais and Limousine.  
The objective of this study was to estimate across-country 
genetic parameters for weaning weight in the Charolais 
(CHA) and Limousine (LIM) breeds between the eight 
countries that are currently members of Interbeef for the 
purpose of producing the first official international 
Interbeef genetic evaluation. 
 

Materials and Methods 
 

Data. Phenotypic and pedigree data were extracted 
from the IDEA database in June (LIM) and September 
(CHA) 2013 (Table 1). Mains edits on performance were 

the exclusion of embryo transplant calves, calves without 
sire and maternal grand-sire (MGS), and contemporary 
groups (defined by each country) of insufficient size (min. 3 
for FRA, ESP, IRL, FIN, and CZE; min. 4 for DNK & 
SWE; min. 5 for GBR). The definition of weaning weight 
performance varied between participating countries and is 
based on their respective national evaluation practices: i) 
weaning weight adjusted to a specific age: 210d (FRA, 
CZE, ESP) or 200d (GBR, SWE, FIN, DNK) ii) IRL 
weaning weight were taken within 150 to 300d of age and 
then corrected for age in the genetic model. 

 
Table 1. Number of records (N), mean and standard 
deviation (std) in pedigree and performances files 
extracted from IDEA database for Limousine and 
Charolais. 

 Limousine Charolais 
 N Mean(std) N Mean(std) 

Pedigree  2,623,917  4,368,716  
Perf.§     

FRA 2,083,518 261(36.2) 3,472,920 279(45.1) 
GBR 117,056 268(39.1) np  
DNK 40,737 272(38.3) 15,556 294(43.8) 
ESP 33,259 257(41.0) np  
IRL 19,512 264(41.7) 22,031 289(48.4) 
SWE 18,201 214(34.7) 99,691 237(41.9) 
FIN 13,035 275(40.3) 17,185 300(48.2) 
CZE 5,791 271(38.1) 24,371 278(43.4) 

§Animals with weaning weight records. 
np : country not participating for the specified breed. 

 
Connection. Connection between countries can be 

assessed by the number of sire and MGS exchanged and 
used between countries (Table 2). Large performance data 
files (e.g., FRA, GBR) were reduced with the objective to 
maintain optimum connection with other countries. 

Model. Fixed class effects were defined by each 
country and included gender, birth type (single or twin), 
parity of dam, season (when not in contemporary group), 
and contemporary groups (herd-year or herd-year-season). 
A fixed regression effect for age of calf at weighing was 
specified for IRL. (Co)variance component parameters 
were estimated using bivariates of country pairs with DMU 
software (Madsen and Jensen (2008)). Analysis were 
divided in three main steps: i) within country genetic 
parameter estimation, ii) country pair-wise genetic 
parameter estimation for direct genetic effect only using 
estimators from i) as starting values, iii) country pair wise 
genetic parameter estimation using direct, maternal and 
permanent dam environment effects using estimators from 
ii) as starting values, and keeping across-country co-
variances between direct and maternal genetic effects 
constrained to zero. Pedigree files were built for each pair-



wise analysis and contained five generations of back-
ancestry. 

 
Table 2a. Across-country connection for Limousine 
estimated by the number of common sires (above 
diagonal) and maternal grand-sires (below diagonal) 
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FRA  229 166 604 395 35 29 302 
GBR 469  92 178 267 26 37 57 
DNK 93 68  71 74 78 74 35 
ESP 211 93 62  150 26 21 76 
IRL 148 174 54 73  21 22 57 
SWE 38 27 63 31 20  33 21 
FIN 39 37 56 25 25 36  18 
CZE 95 33 35 42 28 21 19  

 

 
Table 2b. Across-country connection for Charolais 
estimated by the number of common sires (above 
diagonal) and maternal grand-sires (below diagonal) 
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FRA  115 393 36 32 451 
DNK 91  64 43 30 54 
IRL 122 48  19 9 80 
SWE 44 50 24  144 28 
FIN 44 25 12 86  28 
CZE 125 41 25 35 35  
 
Finally the full direct and maternal genetic 

correlation matrix was bended to become positive definite 
using the Jorjani et al. (2003) weighted bending procedure 
where the standard errors of the correlations were used as 
weights. Non-converged correlations between across-
country direct genetic effects were set to their respective 
value estimated in the direct only analysis -see ii)- or a 
default of 0.90 (se = 0.400) if no value was estimated. Non-
converged correlations between across-country maternal 
genetic effects were set to a default of 0.60 (se = 0.400). 
Default values were chosen as the most likely value 
appearing in the series of pair-wise analysis. 

 
Results and Discussion 

 
The largest population of Limousine and Charolais 

recorded was sourced from France and represented more 
than 90% of the performance dataset (Table 1). Average 
weaning weight ranged from 214kg to 275kg for Limousine 
and 237kg to 300kg for Charolais. Modality for recording 
weaning weights could differ between country: for 
example, FRA used two recorded weights per animals 
recorded between 150 to 300d to extrapolate an adjusted 
weaning weights at 210d, GBR proceed to an adjustment 
similar to FRA, but at 200d of age, SWE used the weight 

gain between birth and weaning to calculate a weaning 
weight adjusted at 200d, IRL considered any weights 
recorded between 150 to 300d (80% of animals have only 
one weight recorded). Venot et al. (2009) had already 
underlined the importance of the genetic connection 
between countries in order to estimate  sensible genetic 
correlations. For the countries currently participating in 
Interbeef, the across-country connection in many cases 
hinged on linked French sires. The level of exchanged sires 
is considerably less compared to dairy sires exchanged at 
Interbull (Venot et al., 2009). Countries with the strongest 
genetic linkage were FRA-GBR, FRA-IRL, FRA-ESP, and 
GBR-IRL for Limousine, and FRA-IRL, FRA-CZE, FRA-
DNK, and FIN-SWE for Charolais (Table 2). 

For Limousine, the average genetic correlation 
was 0.75 and 0.65 between direct traits and maternal traits, 
respectively (Table 3). The strongest genetic correlations 
between direct traits were estimated between FRA-GBR 
(0.88), FRA-DNK (0.87), FRA-IRL (0.88), ESP-GBR 
(0.92), and ESP-IRL (0.88). These correlations were mainly 
based on exchange of French bulls, but also GBR bulls in 
the case of IRL-GBR. Strong correlations between 
Limousine maternal traits were also present between FRA-
GBR, FRA-DNK, FRA-IRL, GBR-IRL and GBR-ESP. 
Most of the other maternal genetic correlations were 
defaulted to a set value and underlined the lower exchange 
of bulls used for breeding females compared to bulls used 
as terminal sires. For Charolais, the average genetic 
correlation was 0.74 and 0.64 between direct traits and 
maternal traits, respectively. Strong genetic correlations 
between direct traits were observed between FRA-DNK 
(0.83), FRA-SWE (0.85), and FRA-CZE (0.88). 
Correlations between maternal traits were strong between 
DNK-SWE (0.85), CZE-FIN (0.85), and FIN-SWE (0.79). 
Compared to Limousine, the lower correlations between 
IRL and other countries like DNK could be a reflection of 
the absence of GBR (linkage through GBR sires) in the 
Charolais run. 

 
Conclusion 

 
Estimating across-country genetic correlations for 

beef weaning weight presented many challenges as the 
exchange of genetic material between countries in the beef 
scenario is at a far lower level compared to the dairy 
scenario. Nonetheless, Interbeef and the IDEA database 
provided an ideal structure for the exercise as the data flow 
and communication between member countries was greatly 
facilitated. The IDEA database holds one unique  
identification for all animals and this facilitated ancestry 
validation and correction, thus also improving known sire 
links between the member countries. This study has 
provided Interbeef with a set of genetic correlations across 
eight countries allowing Interbeef to proceed to an official 
run of international breeding values for weaning weight for 
its members. The Interbeef work will also eventually 
enhance genetic material exchange between these countries.  
By using Interbeef breeding values, beef farmers have an 
opportunity to select their breeding animals from an 
international panel built on objective comparisons. Current 
research encompasses calving traits.  
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Table 3. Heritability (diagonal) and across-country genetic correlations (below diagonal) for Limousine weaning 
weight between direct and maternal genetic effects. 
  Direct effect Maternal effect 
   FRA GBR DNK ESP IRL SWE FIN CZE FRA GBR DNK ESP IRL SWE FIN CZE 

D
ire

ct
 e

ff
ec

t 

FRA 0.36                
GBR 0.81 0.34               
DNK 0.87 0.68 0.30              
ESP 0.74 0.92 0.70 0.26             
IRL 0.88 0.88 0.78 0.82 0.35            
SWE 0.80 0.73 0.71 0.81 0.82 0.20           
FIN 0.70 0.67 0.83 0.73 0.72 0.76 0.30          
CZE 0.58 0.70 0.59 0.70 0.83 0.70 0.70 0.34         

M
at

er
na

l e
ff

ec
t 

FRA -0.32 -0.09 -0.15 -0.03 -0.15 -0.04 -0.01 0.02 0.09        
GBR -0.11 -0.13 0.04 -0.1 -0.03 0.04 0.01 0.02 0.85 0.07       
DNK -0.14 0.04 -0.15 0.05 -0.07 0.01 -0.01 0.03 0.80 0.57 0.13      
ESP -0.02 -0.09 0.04 -0.22 -0.05 -0.02 -0.02 0.01 0.69 0.84 0.56 0.13     
IRL -0.13 -0.03 -0.03 -0.06 -0.17 0.00 0.03 -0.07 0.85 0.76 0.81 0.86 0.15    
SWE 0.01 0.01 -0.01 -0.03 0.02 -0.14 0.00 -0.01 0.57 0.53 0.81 0.51 0.58 0.14   
FIN 0.00 0.00 -0.01 -0.01 0.01 0.00 -0.26 0.00 0.53 0.54 0.53 0.53 0.54 0.54 0.25  
CZE -0.08 0.01 0.04 0.03 -0.02 0.01 0.00 -0.18 0.80 0.80 0.57 0.59 0.67 0.52 0.54 0.21 

 

Table 4. Heritability (diagonal) and across-country genetic correlations (below diagonal) for Charolais weaning 
weight between direct and maternal genetic effects. 

  Direct effect Maternal effect 
   FRA DNK IRL SWE FIN CZE FRA DNK IRL SWE FIN CZE 

D
ire

ct
 e

ff
ec
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FRA 0.25            
DNK 0.83 0.30           
IRL 0.72 0.65 0.35          
SWE 0.85 0.57 0.63 0.20         
FIN 0.79 0.82 0.81 0.64 0.22        
CZE 0.88 0.71 0.67 0.76 0.76 0.11       

M
at

er
na

l e
ff

ec
t 

FRA -0.22 0.01 0.14 -0.03 0.11 0.02 0.10      
DNK 0.1 -0.05 0.25 0.16 0.18 0.25 0.56 0.13     
IRL 0.15 0.24 -0.14 0.23 0.16 0.23 0.56 0.56 0.15    
SWE 0.09 0.19 0.26 -0.02 0.18 0.19 0.64 0.85 0.57 0.14   
FIN 0.13 0.18 0.16 0.17 -0.07 0.12 0.56 0.6 0.56 0.79 0.12  
CZE 0.11 0.24 0.23 0.16 0.11 -0.06 0.56 0.56 0.56 0.75 0.85 0.07 

 


