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INTRODUCTION 
Reproductive traits are of extreme importance as an objective of selection. Among those traits, 
subsequent rebreeding of heifers is a very important trait in tropical extensive beef production, 
as usual in Brazil, where pregnant heifers have some difficulty in getting pregnant, because 
they have to grow, milk the calve and also support the ongoing gestation. 
 
Their use, however, has not been extensively considered in genetic breeding programs because 
they present low heritability, partly because they are categorical traits that do not present 
continuous phenotypic expression. Among them we may mention the probability of pregnancy 
for heifers during the first breeding season, subsequent rebreeding of heifers, and stayability in 
the herd up to a specific age, which are binary traits with a probability of success (1) or failure 
(0). 
 
Bayesian methods have been recently used as an option for solving problems related to the 
estimate of variance components of categorical data, since the use of linear models may cause 
problems due to the lack of normal distribution (Gianola and Foulley, 1983). Methods using 
the Markov chain (Markov Chain Monte Carlo – MCMC), particularly important among them 
Gibbs Sampling, can be used as tools that will favor the application of Bayesian Inference, 
which can be used in threshold models appropriate for the estimate of genetic parameters of 
categorical traits. 
 
Buddenberg et al. (1989) obtained heritability estimates of 0 and 0.18 for SR in Hereford and 
Angus cows, respectively, using estimates on the observed scale. However, when the estimates 
were transformed on the underlying scale by probit transformation, the heritability estimate 
increased to 0.32 among Angus cows, a value close to the mean estimates obtained in the study 
by Snelling et al. (1996), who used threshold analytical methods. Doyle et al. (2000) obtained 
a 0.19 heritability estimate for SR and a 0.02 median by the R Method; however, they also 
obtained a large number of estimates (46.3%) outside the parametric space and declared that, in 
view of the difficulty in obtaining estimates, it was not possible to conclude if SR was heritable 
in the Angus population under study. 
 
The objective of the present study was to apply a threshold model and Bayesian Inference to 
the study of the categorical trait subsequent rebreeding for heifers that calved at two years of 
age, and to obtain a heritability estimate for a better definition of the objectives and criteria of 
selection to be applied to this trait. 
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MATERIAL AND METHODS 
Subsequent Rebreeding (SR) was defined as a parameter for females around two years old to 
conceive and remain pregnant upon rectal palpation 60 days after the end of the breeding 
season, given they produced a calf at previous breeding season. The trait was coded as 1 for 
pregnant and as 0 for non-pregnant. 
 
The data came from Nelore cows raised in three herds of Agro-Pecuária CFM Ltda. and that 
participated in the 1993 to 1998 breeding seasons. The company operates with pure Nelore 
breed animals consisting of approximately 17,000 cows and sells on average 2,000 bulls per 
year out of a production of about 7,000 weaned males. The cows were maintained on pasture 
without any supplementation, but salt and a mineral mix. The breeding seasons started in 
October and ended in January, with length of 60 days for cows and of 90 days for heifers. Both 
artificial insemination and natural breeding were used, involving lots with single and multiple 
sires. Non-pregnant cows were culled at the end of each breeding season. 
 
The records for analysis included 876 observations after the removal of animals with unknown 
sire, with 433 (49.4%) animals coded as 1 and 443 (50.6%) as 0. The file has eight 
contemporary group (CG), determined on the basis of herd and year of birth of each female and 
on the reproductive lot. The females were daughters of 103 sires and 842 dams. Statistical 
analysis was performed using a single trait sire model, including fixed GC effect, random sire 
effect, and residual.  
 
The software MTGSAM (Multiple Trait Gibbs Sampling in Animal Models) for threshold 
model, developed by Van Tassel et al. (1998), was used to perform the analysis. The 
implementation of Gibbs algorithm requires some special cares for the definition of the 
analyses, such as, convergence criteria, burn-in period, thinning interval and sequence length. 
The flat prior distributions were used as priors distributions for the variance component 
estimation. The fully conditional distribution for parameter was obtained from the joint 
posterior density, that can be written as the product of the prior distribution and the likelihood 
function. 
 
The animal model was first used, but it did not converge and presented blowing up of Gibbs 
chain as described by Hoschele and Tier (1995), i.e., the sequences obtained for the parameter 
(additive variance) at a given time of analysis increased and remained high until the end of 
analysis, with a totally inconsistent distribution. 
 
In preliminary analyses, estimates with the sire model were obtained and analyzed by the 
GIBSSIT software (Raftery and Lewis, 1992), which indicated a burn-in of 45,000 and a 
thinning interval of 2,000. Hence, from 14,045,000 iterations, 7,000 samples were retained to 
perform the post-Gibbs analysis. 
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RESULTS AND DISCUSSION 
Posterior mean and median of heritability for SR were 0.25, with a short confidence interval 
(Table 1). Results from this study in conjunction with those from Budenberg et al. (1989) and 
Snelling et al. (1996) suggest that SR seems more heritable than previously reported, with 
higher estimates of h2 likely being due to the use of more appropriate analytical procedures for 
categorical data.  
 
Table 1. Number of iterations (N_It) and mean, standard deviation (SD), median, mode 
and 95% confidence interval (95% CI) of the posterior distribution of heritability 
estimates of the Subsequent Rebreeding trait with a sire model, for Nelore cows 
 

N_It Mean ± SD Median Mode 95% CI 
7,000 .25 ± .04 .25 .24 .18 to .32 

 
 
The distribution of the 7,000 samples of the marginal posterior of heritability estimates for SR 
obtained from density are presented in Figure 1 and they show small variability.  
 
The full Bayesian approach used in conjunction with the Gibbs sampler, the method applied in 
the present study, avoids the use of analytical approximations. This procedure produces a 
Monte Carlo estimate of the marginal posterior distribution of heritability, which provides for a 
rich inferential framework. 
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Figure 1. Estimated marginal posterior density of heritability of the Subsequent 
Rebreeding trait with a sire model, for Nelore cows  
 
CONCLUSION 
The heritability estimate obtained for SR in the present study indicates that the trait is heritable 
and with a moderate value in the Nelore population analyzed, and could therefore be used in 
genetic breeding programs in order to contribute to increased cow fertility.  
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