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INTRODUCTION 
All productive activities should have, as basic premises, the search of efficient results in 
production, technically in economical terms. One cannot imagine a productive and business 
activity that does not have as objective the search of results economically solid and convincing. 
Therefore it is comprehensible that the administration of the rural property comes to get 
relevant importance and, according to Lôbo et al. (1999), to increase the beef cattle production 
efficiency in Brazil, one necessarily has to go through improvement of the genetic quality of 
the herd. 
According to Euclides Filho (1999), it is important to emphasize that for selecting individuals, 
the first task is to obtain good estimates of the genetic values of the animals that are available 
for selection. That is the starting point to develop a selection index, which, according to Eler 
(1999), is a method that looks for the establishment of relationships among the more important 
productive traits, in such a way that in the use of the index, a number that will be the estimate 
of the individual's genetic value shows up, and based on that number, the animals will be 
ranked. However the choice of the characteristics that will compose the index, takes into 
account the economical importance, the variability and the heritability of each trait, besides the 
genetic and phenotypic correlations among them. 
Although several methodologies have being used among the animal geneticists, the 
characterization of the selection objectives is fundamental for the development of the referred 
selection programs (Ponzoni and Newman, 1989). According to Harris (1994) positioning the 
selection objectives in the mathematical form, in a complete economical base, is the key to 
integrate the development of the animal selection in industrial programs and goals. According 
to Ponzoni and Newman (1989), the selection objective is defined as the combination of traits 
economically important for beef cattle in a specific production system and the selection criteria 
are the characteristics used in the estimate of the values of production of the animals. So, 
selection criteria will be influenced naturally by the traits included in the production objective. 
Doing the opposite could eliminate characteristics economically important (Ponzoni and 
Newman, 1989). 
For application of the selection indexes it is necessary that the genetic parameters of the 
characteristics and their respective economical values are known (Weller, 1994). The first step 
to estimate economical weights is the definition of each genetic parameter and the incomes and 
costs of the production system in a fixed period of time (Bittencourt et al., 1998). Weller 
(1994) pointed that the profit estimate can be quite complex under certain circumstances and 
that it will depend on the characteristics under selection and on the market forces, mainly in 
relation to future prices. However, that author presented two main methodologies to obtain the 
economical weights : a) the use of profit equations and b) the use of simulations with bio-
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economical models. The development of a bio-economical model should relate economical 
data to biological characteristics, so when biological variation happens, the system can take 
them into account.  
This research had the objective of developing a methodology to estimate economical values 
based on bio-economical model in a typical herd of Brazilian beef cattle production systems. 
 
MATERIAL AND METHODS 
The study was developed for the conditions of Brazilian beef production average system. In 
other words, animals were raised under pasture conditions and in a tropical climate. The ranch 
that was simulated to estimate the economic values was defined to use Nelore cattle, under 
grazing conditions in pastures of Brachiaria spp. The basic information used is described in 
table 1. 
 
Table 1. General information on productive and economic data of the simulated beef 
production system to estimate economic values of traits used as selection criteria 
 

Trait Value 
Property total area (ha) 5 000 
Number of cows 2 200 
Fertility of cows (%) 80.0 
Cow culling rate (%) 25.0 
Weaning weight (kg) 184.0 
Weight at 550 days steers (kg) 324.0 
Yearling weight heifers (kg) 272.0 
Total cost (R$) 732 685.00 
Total budget (R$) 1 066 939.00 
Annual profit (R$) 334 254.00 
* Exchange rate in 01/22/2002: US$1.00 = R$2.36 

 
The development of the bio-economical model was made using electronic spreadsheets, all 
interconnected and considering the cost interrelationship in such a way that checking the effect 
of a certain biological or production trait on the entire production system was possible.  
The traits analyzed were sexual precocity, expressed as probability of a heifer being pregnant 
when exposed to a bull at 14 months of age (the average age at puberty in Nelore is around 18-
20 months of age), stayability (STAY), weaning weight, steer weight at 18 mo. and heifer 
weight at 14 mo. and weight gains. 
The sequence of activities of the integrated spreadsheets can be observed in figure 1. 
 
After the definition of the typical ranch and production system, the effects of each trait 
available for biological genetic selection were verified by a program that followed the 
sequence shown in figure 2. For the trait STAY, the methodology used was presented by 
Formigoni et al. (2001). 
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Figure 1. Organization chart used in the development of the bio-economical model 
 
 

 
 

Figure 2. Sequence of activities accomplished by the program created to obtain the 
economical values of the biological characteristics 
 
RESULTS AND DISCUSSION 
The economical values of the traits analyzed are presented in the table 2. From that table, the 
relative economic values can be found, and one can observe the high impact of two traits, 
Stayability and heifer pregnancy at 14 month (sexual precocity). The high value of 18 months 
weight in steers has the explanation linked to the generation of larger income of 18 mo. weight 
of steers. However, as reported by Ponzoni and Newman (1989), the weight at 18 month was 
not be good as a selection criterion, since it is an indicator of the final selection objective, 
weight at slaughter, and can occur at a later age, changing the relative economic value.  
In the case of STAY and Sexual Precocity, stayability overcame the sexual precocity in heifers 
of 14 months. Therefore the definition of the selection objectives, and mainly of the impacts 
that these attitudes will have on the production system should be better defined in further 
studies. Anyway, these two reproductive traits are 3.4 times more important than the weight 
traits involved in present selection of Nelore cattle in Brazil, (77.43 x 22.57 %). 
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Table 2. Economic values of the beef traits in Nelore cattle, and participation on 
production system profit, adjusted by the standard deviation 
 

Economic S.D. Corrected %
value* ** Value

Stayability 6.60 3.73 24.62 44.23
Sexual Precocity Heifers, 14 month 2.88 6.42 18.48 33.20

Weight gain Post weaning - steers 1.27 2.11 2.68 4.82
Post weaning - heifers 0.17 1.50 0.26 0.47

Weight  Weaning 0.46 4.06 1.87 3.36
Steers - 18 month 1.26 5.52 6.94 12.47
Heifers - 14 month 0.16 5.05 0.81 1.45

Total 55.66 100.0

Trait

* In R$/unit/animal ; ** SD, standard deviation of each trait 
 
CONCLUSION 
The proposed model reached its objective, supplying the economical values of the 
characteristics. Reproductive traits were 3.4 times economically more important than growth 
traits in the selection index. 
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