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INTRODUCTION 
The globalization has brought big changes in the beef cattle scenario in Brazil. There was a 
tremendous increase in demand for improving efficiency of the production systems keeping, 
however, the costs of production at a low level, since this is a very important asset of the 
Brazilian competitiveness. Among the available technologies for achieving this goal, two 
should be stressed. One is crossbreeding involving Zebu and European breeds and the other is 
improving the nutritional performance of the animals. Nutrition might be the most important 
factor, considering that an unbalance in quality, quantity or in cost could impair the beef cattle 
production (Cezar and Euclides Filho, 1996). Thus, it is imperious to evaluate alternatives, 
which result in better relationship between nutritional costs and animal performance. In this 
context, feed conversion has being used as an index for evaluating nutritional performance. 
However, according to Guidoni (1994) this index is biased and the use of another one based in 
a combination between feed consumption and weight gain would be more efficient for 
evaluating nutritional performance. Euclides Filho et al. (2001) used this approach through a 
bivariate analysis involving the variables weight gain and dry matter intake. It was determined 
the first discriminant canonical function, which was utilised for estimating performance 
indexes that were denominated bio-nutritional efficiency, which revealed to be a good index to 
compare genetic group as well as diet. Other important point related to competitiveness of 
Brazilian beef supply chain is the production of high quality beef in a year-round basis, which 
is impaired by the dry season. Several alternatives are available to cope with the decrease in 
forage quality and quantity during this period, however, such options might be combined with 
others in order to be more profitable. In this context, the ovariectomy would be a good 
alternative if the females which have their ovaries removed were more efficient in feed 
utilization than the intact ones. Thus, the objectives of this work were to evaluate the bio-
nutritional efficiency and its relation with genetic group and sex, and to compare it with feed 
conversion. 
 
MATERIAL AND METHODS  
Animals and management. The data utilized in this study were collected from 28 young 
heifers of two different genetic groups : 14 1/2 Canchim (5/8 Charolais - 3/8 Nellore) - 1/4 
Angus - 1/4 Nellore (CAN) and 14 1/2 Canchim - 1/4 Simmental - 1/4 Nellore (CSN). These 
females were either ovariectomized or kept intact. Therefore, it was formed four groups, which 
were evaluated: 7 intact 1/2 Canchim - 1/4 Angus - 1/4 Nellore heifers, 7 1/2 Canchim - 1/4 
Simmental - 1/4 Nellore heifers, 7 ovariectomized 1/2 Canchim - 1/4 Angus - 1/4 Nellore 
heifers and 7 ovariectomized 1/2 Canchim - 1/4 Simmental - 1/4 Nellore heifers. These heifers  
belong to an ample project, which has as principal goal, to evaluate the efficiency of 
production systems composed by animals with different mature sizes. The CAN females 
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represented the medium size animals, while the CSN represented the large one. The differences 
in mature sizes were emphasised through the selection procedure for choosing the bulls of both 
European breeds. The Angus bulls were chosen among the ones which have less than 1.000 kg 
of liveweight (average of 900 kg), while the Simmental bulls were selected among those 
weighting more then 1.100 kg of liveweight (average of 1.200 kg). All the females were reared 
with their mothers in pastures of Brachiaria decumbens up to weaning, receiving as 
supplement only mineral mixture. After weaning they stayed in pastures of the same grass and 
had their diet supplemented with a concentrate for, approximately 45 days, after which they 
were allocated to four paddocks where they stayed to slaughter. The concentrate used as 
supplementation was a mixture of ground corn and soybean meal (75% and 25%, respectively), 
which was provided as 1% of the liveweight of the females. The amount of this concentrate 
was adjust once a month. The endpoint utilized for slaughter was 5 mm of fat cover. The diet 
utilized during the feedlot period was composed by corn silage and a concentrated based on 
corn and soybean (42,4% of ground corn, 56% of soybean meal, 1,58% of lime and 0,02% de 
Rumensin). The amount of ration was adjust each three days in order to guarantee, 
approximately, 10 % of leftover. The animals were weighted each 28 days after a fasting 
period of 16 hours. 
 
Statistical analyses. The statistical analysis for bio-nutritional efficiency was carried out using 
the MANOVA procedure in SAS (1989) and the variables dry matter intake and weight gain 
were evaluated in a combined way through a bivariate analysis. After determining the first 
discriminant of the canonical function, it was utilised for estimating performance indexes that 
were denominated bio-nutritional efficiency (EBN). The mathematical model used for 
statistical analysis of the EBN contained the fixed effects of Genetic Groups (GG), Sex (S) and 
the simple interaction between GG and S. Age and weight at the beginning of experiment were 
included in model as covariates. Feed conversion was analyzed using the same mathematical 
model.  
 
RESULTS AND DISCUSSION 
The statistical analyses revealed that as far as feed conversion is concerned there was no 
interaction effect (P>0.05) and no difference between GG or S (P>0.05). The averages for feed 
conversions were 5.50 and 6.24 for CAN and CSN, respectively (Table 1) and 6.16 and 5.57 
for intact and ovariectomized females, respectively (Table 2). For EBN, on the other side, it 
was observed an important interaction GGxS effect (P<0.01). However, such an interaction 
effect was the result of a non-linearity in the magnitude of the difference observed between the 
two sexes in one genetic group compared to the other. Thus, the results were discussed by GG 
and S separately. There was an important difference between genetic groups for the bio-
nutritional efficiency (Table 3) and CAN animals were superior to CSN ones (288.62 versus 
299.48, respectively). Difference was also observed between sexes (Table 4), and better 
performance was registered for the ovariectomized females (313.16 versus 274.94 for intact 
and ovariectomized heifers, respectively). 
 
These results are in agreement with those from Euclides Filho et al. (2001) and give support to 
their suggestion that EBN might be able to detect some eventual non-linearity of the correlation 
between dry matter intake and weight gain by different genetic groups. The differences 
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observed for EBN between CAN and CSN might be a result of differences in maintenance 
requirements for Simmental and Angus breeds suggested by the NATIONAL RESEARCH 
COUNCIL (1996), which are not verified by the feed conversion. In fact, analyzing the intake 
and weight gain as two independent variables it can be observed that there was no difference 
between the GG for weight gain (1.21 g/day versus 1.24 g/day) for CAN and CSN, 
respectively, while for dry matter intake, the CSN animals ate more than the CAN ones (7.60 
kg of DM/day versus 7.24 kg of DM /day, respectively). As far as sex is concerned, the intact 
females ate more than the ovariectomized ones (7.73 kg of DM/day versus 7.11 kg of DM/day, 
respectively) and presented smaller daily weight gain (1.16 kg/day versus 1,28 kg/day, 
respectively). 
 
Table 1. Least square means for feed conversion, according to genetic group 
 

Genetic group Feed conversion 
CAN 5.50 
CSN 6.24 

 
Table 2. Least square means for feed conversion, according to sex 
 

Sex Feed conversion 
Intact 6.16a 

Ovariectomized 5.57b 

a,b - Means followed by different superscripts differ by Tukey (P<0.01) 
  
Table 3. Least square means for bio-nutritional efficiency according to genetic group 
 

Genetic group Bio-nutritional efficiency 
CAN 288.62a 

CSN 299.49b 

a,b - Means followed by different superscripts differ by Tukey (P<0.01) 
 
Table 4. Least square means for bio-nutritional according to sex 
 

Sex Bio-nutritional efficiency 
Intact 313.16a 

Ovariectomized 274.94b 

a,b - Means followed by different superscripts differ by Tukey (P<0.01) 
 
CONCLUSION 
The results clearly suggest that animals with heavier mature weight tend to use feed less 
efficiently than lighter mature ones, and that ovariectomy might be an alternative to increase 
the efficiency of beef production systems. 
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