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INTRODUCTION 
Reproduction is the most important factor for the economics of beef cattle production 
(Bergmann, 1993). Among all reproduction traits observed in bulls, scrotal circumference (SC) 
has been the most studied and almost the only one used as indicator selection criteria for 
reduction of age at puberty of males and females (Quirino, 1999). 
 
According to Ologun (1981) the reproductive performance of the bull is influenced by the 
quality of its semen and its libido (LIB). Therefore, the magnitude of heritability and genetic 
correlation estimates for SC, LIB and semen quality traits are important to design selection 
programs for reproduction.  
 
Average heritability estimates for SC of Nellore bulls are high, 0.55, varing from 0.30 to 0.81 
and 0.60, varing from 0.28 to 0.87, respectively for models including or not including body 
weight (Quirino, 1999; Quirino et al., 1999). In Brazil, the few estimates of heritability for LIB 
of Nellores vary from 0.19 to 0.34 (Quirino, 1999), indicating the possibility of genetic 
response due to direct selection. Estimates of genetic parameters for semen traits of Nellore 
bulls, including their genetic correlations with SC and LIB have not been established. 
 
The objective of the study were to obtain estimates of heritability for SC, LIB and semen traits 
(sperm motility = MOT, vigor = VIG, concentration = CON and percentage of total of defects 
= PD) and of genetic, phenotypic and residual correlations between these traits observed in 
Nellore bulls. 
 
MATERIAL AND METHODS 
Performance and pedigree data from 273 Nellore bulls (896 animals in the pedigree structure) 
owned by Paredão farm, located in Oriente, Southwest of São Paulo State, Brazil, were used. 
Animals were born from August to January of 1992 to 1998. From birth to weaning (at an 
average age of 8 months) animals were kept with their dams. After weaning males and females 
calves were separated and raised in range conditions grazind on Brachiaria brizantha, Panicum 
maximum and  Braquiária decumbens. 
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Prior to the first mating season of the bulls, at an average age of 31 months, the following traits 
were assessed: Birth weight, SC, LIB, MOT, VIG, CON and PD. Libido was recorded one 
month before the mating season, in November of each year. For sexual stimulation prior to the 
test, each group of three bulls were allowed to observe the females for 10 minutes. Each bull in 
test was placed individually with 20 Nellore cows, three of them with induced estrus, during 5 
minutes and its behaviour (LIB) scored from 0 to 10 points,  according to the methodology of  
Chenoweth (1983), modified by Pineda et al. (1997), as follows : 0 = no sexual interest, 1 = 
sexual interest showed once, 2 = sexual interest showed more than once, 3 = active pursuit of 
females in estrus with continuous sexual interest, 4 = one mount or mounting attempt with no 
service, 5 = two mounts or mounting attempts with no service, 6 = more than two mounts or 
mounting attempts with no service, 7 = one service followed by no further sexual interest, 8 = 
one service followed by sexual interest,  including mounts and mounting attempts, 9 = two 
services followed by no further sexual interest, and 10 = two services followed by sexual 
interest, including mounts, mounting attempts and further services. 
 
Four days prior to the LIB test all animals were weigted and SC was measured according to 
Quirino et al. (1999). At the same day, semen collection was done using artificial vagina. 
Immediately after collection, semen MOT and VIG were evaluated by phase contrast optics at 
100 and 400X in a heated (37oC) stage microscope. Motility was scored in percentage and VIG 
from one (low) to five (high). In addition, slides were used to evaluate PD (%). Samples of 
semen diluted in formol-saline solution were transported from the farm to the laboratory in 
order to evaluate CON using Haemocytometer. 
 
In order to select models and to obtain starting values for REML methodology, least squares 
analysis (SAS, 1996) were performed including SC, LIB, MOT, VIG, CON and PD as 
dependent variables and, as regressors, the fixed effects of contemporary group (CG = 44 
combinations of months and year of birth, with at least 3 bulls per group), age and birth weight 
(as covariables), and the random effect of sire (N=24) of the bulls. Based upon statistical 
significance (P<0.05), the following models were selected : for SC (sire, CG, age and  birth 
weight); for CON (sire, CG and birth weight), for LIB (two models, sire, CG and age or sire, 
CG and birth weight), and for MOT and PD (sire, CG, age and age squared). 
 
Using REML methodology (MTDFREML, Boldman et al., 1995) and the selected models 
heritability estimates for SC, LIB, MOT, VIG, CON and PD, and genetic, phenotypic and 
residual correlations between these traits were obtained. 
 
In previous analysis normality tests were performed for all traits and LIB, MOT, VIG, CON 
and PD were found not normally distributed. Several data transformations were tried and none 
of them resulted in gain, neither normality was achieved, nor analytical differences were 
observed between models with the dependent variable in the original scale and models 
including the dependent transformed variables. In addition, the magnitudes of genetic 
parameters were not affected by data transformation. Therefore, all results were presented 
considering the dependent variables in their original scale. 
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RESULTS AND DISCUSSION 
Observed mean, standard deviation, variation coefficient and range of each variable are 
presented in Table 1. The values observed for the reproduction traits were similar to the ones 
found in the Brazilian literature for Nellore bulls (Quirino, 1999).  
 
 Table 1. Observed means±standard deviation (SD), variation coefficient (VC) and range 
of variables observed in Nellore bulls 
 

Variables Mean±SD VC (%) Minimum Maximum 
Scrotal circumference (cm) 33.5 ± 2.8 8.4 26 43 
Libido (points) 7.3 ± 2.0 27.7 1 10 
Motility (%) 64.2 ± 13.0 20.2 20 90 
Vigor (points) 3.6 ± .9 24.2 2 5 
Concentration (x106/mm3) 141.5 ± 818.3 57.8 300 4500 
Percentage defects (%) 8.0 ± 5.0 62.7 1 56 
Age (months) 30.9 ± 5.1 16.5 19 47 
Body weight (kg) 616.9 ± 69.6 11.3 434 980 

 
From univariate analysis, heritability estimates were 0.38 (SC), 0.31 (LIB, with birth weight in 
the model), 0.33 (LIB, with age in the model), 0.01 (MOT), 0.03 (VIG), 0.00 (CON) and 0.07 
(PD). The moderate to hight estimate of heritability for SC is close to values found for Nellore 
in Brazil (Queiróz et al., 1999) and indicates the possibility of genetic response due to 
selection. Although small, the difference observed between the two estimates of heritability for 
LIB might indicate that the inclusion of birth weight in the model reduced more the genetic 
than the residual variance when compared to the model including age. Quirino et al. (1999) 
observed the same tendency when studying SC of Nellore bulls. Results suggest that direct 
selection for LIB might result in genetic gain.  
 
Heritability estimates for all seminal traits were lower than the most values found in the 
literature (Quirino, 1999), indicating that residual variances were much higher than the genetic 
ones. Therefore, direct selection for these traits would not be effective in promoting  genetic 
changes in the population.  
 
Independent of the model, including or not including birth weight, estimates of genetic 
correlation between LIB and SC were similar, favorable and high (Table 2). These results 
indicates that selection for SC would lead to indirect genetic response for LIB, in addition to 
the favorable effect on age at puberty (Quirino, 1999). 
 
With the exception of PD, all other estimates of genetic correlation between SC and seminal 
traits were close to unity (Table 2). These results are difficult to interpret and indicate the need 
for further studies. However, the genetic associations between SC and all seminal traits were 
favorable. Similar results have been found by Quirino (1999).   
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Table 2. Estimates of genetic, phenotypic and residual correlations between scrotal 
circumference and libido, and between scrotal circumference and seminal traits of  
Nellore bulls 
 

 Libido, model with  
Correlation Body weight Age Motility Vigor Concentration Percentage defects 
Genetic 0.78 0.76 1.00 0.99 0.99 -0.14 
Phenotipic 0.12 0.27 0.12 0.15 0.03 -0.02 
Residual -0.22 -0.20 0.07 0.66 0.03 -0.001 

 
 
CONCLUSIONS 
Scrotal circumference and LIB should be considered as selection criteria for reproduction 
efficiency of Nellore bulls. In addition to the direct genetic responses, selection for either trait 
would lead to favorable genetic change in the other. Although the magnitude of heritability 
estimates for semen trait were small, there in no antagonism between selection for SC and 
semen quality of Nellore bulls.. 
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