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INTRODUCTION 
In beef cattle breeding programs, selection criteria for growth, are usually based on traits like 
weaning weight adjusted for 205 days and yearling or long yearling weight. These selection 
criteria could increase birth and mature weights. Fries et al. (1996) proposed an alternative 
criterion based on the trait number of days to gain 160 kg from birth to weaning (D160).  
Comparison of the criteria based on number of days to achieve a finish end point and on 
average daily gain (ADG), have been reported in literature. Working with Nellore cattle, 
Albuquerque and Fries (1998) reported genetic correlation between post-weaning average daily 
gain and number of days to gain 240 kg from weaning to slaughtering (D240) equal to 0.88, 
and Spearman’s correlation equal to 0.94. When 20% of the best animals were analyzed, the 
genetic correlation decrease to 0.56 and rank’s correlation to 0.72. Ortiz Peña et al. (2001), 
observed a non coincidence of 26.58% of the top 10% selected sires, ranked according to ADG 
and D160. 
The purpose of this work was to compare ADG and D160 for Gyr cattle with respect to genetic 
parameters and animal classification according their estimated breeding value. 
 
MATERIALS AND METHODS 
Data from Brazilian Association of Zebu Breeders of 16,592 calves, 507 sires and 10,195 
dams, obtained from 1978 to 1994, were used in this study. Data of D160 were obtained by the 
equation: D160=160/ADG. ADG were corrected according to animal age, julian date within 
the birth season, and age of cow at calving according to calf’s sex.  
(Co) variance components and estimated breeding values (EBV) were obtained using the 
program MTDFREML (Boldman et al., 1993). The unitrait model used was: Y = Xb + Za + 
Mm + Wp + e, where Y is the pre-adjusted observation vector (ADG or D160); X is the 
incidence matrix associated with the fixed effects; b is the vector of fixed effects 
(contemporary groups); Z, M, W are the incidence matrices associated with the random 
effects; a is the vector of animal direct additive genetic effect; m is the vector of maternal 
additive genetic effect; p is the vector of permanent environmental effect of dam; and e is the 
random error vector. The following assumptions were made: E(Y) = Xb, E(a) = E(m) = E(p) = 
E (e) = 0; Var (a) = Aσ2

A , Var (m) = Aσ2
M, Var (p) = ICNσ2

ep, Cov (a,m’) = 0, and Var (e) = 
INσ2

e , where A is the numerator relationship matrix, σ2
A is the direct additive genetic variance, 

σ2
M is the maternal additive genetic variance, σ2

ep is the permanent environmental variance, σ2
e 

= is the residual variance, CN = number of cows, N = number of observations, and I an identity 
matrix. The covariance between direct and maternal additive genetic effects was assumed to be 
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zero. The contemporary group (CG) included animals born in the same year and season, reared in 
the same herd, of the same sex and management group. 
The assumption that D160 has a normal distribution becomes stronger as average ADG in the 
CG deviates from 1.00 kg/day. The assumption of normality could be important for estimating 
variance components under REML methods, however it is not needed to estimate BV for any 
trait, according to McCulloch and Searle (2001). 
EBV for D160 were multiplied by minus one to obtain positive values for better animals, i.e. 
animals which need less days to get the target weight or have more days of precocity. The 
comparison between ADG and D160 was done using EBV individual classification, in 
decreasing order. Spearman and Pearson correlation between EBV of ADG and D160 were 
calculated using SAS (1996). 
 
RESULTS AND DISCUSSION 
Heritability estimates for direct effect were equal to 0.12 and 0.10 for ADG and D160, 
respectively, and for maternal effect was 0.05 for both traits. Genetic correlation estimates 
between ADG and D160 for direct (0.86) and maternal effects (0.88) showed a strong and 
positive association between the studied traits, indicating that many genes that affect one trait 
also act on the other, and both express growth rate. 
  
Table 1. Classification of the top ten Gyr cattle sires according to the estimated breeding 
values for maternal and direct additive genetic effects of preweaning average daily gain 
(ADG) or numbers of days to gain 160 kg from birth to weaning (D160) 
 
Rank Direct Additive Genetic Effect  Maternal Additive Genetic Effect  
 ADG D160 ADG D160 
 Sire rank for 

D160 
Sire rank for 

ADG 
Sire rank for 

D160 
Sire rank for 

ADG 
1º 516 13º 517 12º 435 3º 245 3º 
2º 168 4º 314 10º 516 46º 398 5º 
3º 3212 14º 387 90º 245 1º 435 1º 
4º 481 289º 168 2º 433 8º 366 12º 
5º 357 6º 5950 11º 398 2º 353 6º 
6º 397 11º 357 4º 353 5º 218 34º 
7º 9267 35º 346 203º 9934 9º 5950 15º 
8º 300 26º 107 39º 448 15º 433 4º 
9º 231 36º 244 31º 5427 25º 9934 7º 
10º 464 64º 253 43º 487 18º 514 11º 

 
The estimates of rank correlation between EBV of ADG and D160 were high (0.90 and 0.89, 
0.94 and 0.94, 0.90 and 0.91, for direct and maternal genetic effects for sires, dams and calves, 
respectively), but changes in classification occurred. Table 1, shows the position of the top ten 
sires according to their EBV for direct and maternal effects of ADG and D160. When the 
selection criterion adopted was the EBV for direct effect, only two sires among the top ten 
were selected in common for ADG and D160. The best sire according to ADG (516), were 
ranked as 13th by D160. The forth ranked sire according to ADG (481) had a very different 
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position when the selection criterion was D160. When the direct maternal genetic effect was 
considered for ranking the sires, the number of coincident animals that were selected according 
to each criterion were higher. Six among the top ten sires were selected in common. The high 
percentage of sires with coincident classification for the maternal effect could be due to the fact 
that at the studied data several sires did not have daughters with progeny. In this case, the 
solution for maternal effect (m) is given by: m=(σA,M / σ2

A)a (Schaffer, 1993). As the 
covariance between the maternal and direct additive genetic effects was assumed to be equal to 
zero, high percentage of sires presented m=0. When all individuals were evaluated, the 
association between the selection criteria ADG and D160 was higher. However, when the 
investigation was set to a particular stratum of the population this association fell down. Figure 
1 shows the rank scattering of sires of the traits evaluated at weaning, for additive direct 
genetic effect. It can be noted the largest differences among ranks in the center of distribution. 
These medium positions would not affect much the choice of animals selected by either trait, 
since selection and discard are usually done on animals ranked in the extremes (ORTIZ PEÑA 
et al. 2001). Differences in sire classification were also observed in the extremes (animals best 
or worst classified) showing the degree of change in animal ranking according to the criterion 
adopted.  
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Figure 1. Scattering values of the rank of Gyr cattle sires according to the estimated 
breeding values for direct additive genetic effects of preweaning average daily gain 
(ADG) or numbers of days to gain 160 kg from birth to weaning (D160) 
 
According to the results presented, growth rate in Gyr cattle can be modified by selection based 
on ADG or D160. However, important differences could occur in the rank of animals, 
depending on the criterion adopted. MUNIZ et al. 2001, pointed out that selection based on 
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D160 favors the selection of animals with more uniform progeny and shorter time to achieve 
determined weight or market unity. 
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