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SUMMARY
Data on 574 weaned British breed bulls and heifers were used to evaluate variation in net feed conversion

efficiency (Net FCE) and its relationship with other production traits. The animals were part of a major
research project investigating the potential of reducing the cost of beef production through the genetic
improvement of Net FCE. Net (residual) feed intake was used as the measure of Net FCE, and is defined
as the difference between actual feed intake and expected feed requirements for maintenance of body weight
and growth. Significant variation existed among individual animals and among sire progeny groups for
postweaning net feed intake. The trait was not significantly correlated with any of the production traits
measured, except actual feed intake, feed conversion ratio and measures of fat depth, with correlation
coefficients being 0.49, 0.47 and 0.24, respectively.
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INTRODUCTION
Animal genetic improvement programmes in the past have concentrated on increasing production, with

very little effort given to reducing the cost of production. The cost of feed is the single largest expense in
most commercial beef production enterprises. In the past, attempts at genetic improvement of feed utilisation
have been based on feed conversion ratio, which is given by the amount of feed consumed divided by
liveweight gain. The results of such studies have indicated that selection for feed conversion ratio is similar
to simply selecting for increased growth rate (Mrode et al. 1990; Bishop et al. 199 l), because of the strong
genetic correlation between feed conversion ratio and growth rate. Thus selecting for feed conversion ratio
may result in bigger cattle, which is not always desirable. The major drawback in defining the efficiency
of feed utilisation in terms of feed conversion ratio is that it does not take into account the feed used for
maintenance. Feed cost for maintenance is estimated to represent at least 60-65%  of the total feed
requirements for the cow herd, with considerable variation among individual animals independent of their
body size (Montafio-Bermudez  et al. 1990). Herd (1992) reported that a significant proportion of the
variation in the weight of calf weaned per unit of feed consumed by the cow-calf unit was independent of
the body size and growth rate among the cows and calves. Thus any trait which attempts to accurately
measure variation in the efficiency of feed utilisation should include consideration of feed requirements for
both maintenance and production.

A composite trait referred to as net (residual) feed intakehas been used in the poultry and pig industries
to describe net feed conversion efficiency. Net feed intake is the difference between actual feed intake and
the expected feed requirements for maintenance of body weight and some measure of production (such as
growth in beef cattle or milk production in dairy cattle). There is some evidence of genetic variation in net
feed intake in beef (Fan et al. 1994) and dairy (Jensen et al. 1992) bulls. In 1993 a research project was
commenced at Trangie Agricultural Research Centre to investigate the potential for achieving genetic
improvement in net feed conversion efficiency in beef cattle. The project includes the estimation of genetic
and phenotypic parameters for net feed conversion efficiency, and its relationships with lifetime productivity,
including mature cow feed costs. The objective of this paper is to provide initial results on the variation in
net feed conversion efficiency (measured as net feed intake) within British breeds of cattle, and the
relationship between net feed intake and other production traits.

MATERIALS AND METHODS
A general outline of the design of the net feed conversion efficiency (Net FCE) project, which

commenced in 1993, is given in Figure 1. The Trangie Agricultural Research Centre has developed an
automated feeding system which delivers and records actual feed consumption of each animal. This feeding
system with surrounding yards is referred to as Efficiency Testing Unit (ETU). Two intakes of weaned
calves undergo a 120 day postweaning Net FCE test each year, after an adjustment period of at least 21 days.
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One intake comprises heifers and bulls bred at Trangie from Angus cows inseminated by contemporary
industry Angus sires. The other intake comprises heifers of British breeds purchased from industry herds.
While in the ETU, animals are electronically identified and yarded in single sex groups with 24 hour access
to feeding stalls containing a pelleted roughage ration. The pellets are composed of 70% hay and 30% grain,
and provide per kg DM approximately 10.5 MJ ME and 125 g crude protein. In addition a daily allowance
of 0.5 kg/head of oaten straw (containing - 6.7 MJ ME per kg dry matter) is provided in open troughs.
Pellet samples collected monthly were analysed by the Feed Evaluation Service, NSW Agriculture.
Preliminary analysis indicated that the difference in DM between feed offered and residue was negligible.

Table 1. Descriptive statistics for net feed  intake and other production traits for individual animals and sire progeny
groups involved in the 120 day postweaning Net FCE test at Trangie

On the basis of the results of the Net FCE tests, bulls and heifers are divided into either a High Efficiency
or Low Efficiency demonstration herd. Heifers will remain in the demonstration herds for 2 calvings to
evaluate their reproductive performance and lifetime efficiency, prior to evaluation of maintenance feed
requirement and body composition as mature cows. All progeny from the demonstration herds will also be
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evaluated for postweaning Net FCE. In addition to animals evaluated at Trangie, steer siblings of both the
Trangie bred animals and the heifers sourced from industry herds will be evaluated for feedlot performance,
car-case characteristics and meat quality at the Cattle and Beef Industry CRC at Armidale. The overall design
will provide data required for the estimation of genetic and phenotypic parameters and relationships between
Net FCE and all important traits in the breeding and finishing phases of beef production.

Figure 1. Design of net feed conversion efficiency project

The results presented are based on the 3 postweaning Net FCE tests which have been completed so far. A
total of 574 weaned cattle from 3 British breeds have been tested. The cattle comprised 262 Angus heifers
and 185 Angus bulls (from 33 sires), 65 Hereford heifers (from 11 sires) and 62 Shorthorn heifers (from 9
sires). All animals were weighed weekly and measurements of subcutaneous fat depth, eye muscle area,
linear body dimensions, pelvic area and scrotal circumference were taken at the start, middle and end of the
120 day test period.

Weekly liveweights were modelled by simple regression to calculate daily weight gain and metabolic mid-
weight (the liveweight of the animal at the mid-point of the test period, raised to the power 0.73). Feed
intake (including daily straw allowance) data were standardised to an energy content of 10 MJ ME per kg
dry matter, and modelled  by multiple regression with liveweight gain and metabolic mid-weight as
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independent variables. Net (residual) feed intake (which is the measure for Net FCE) was calculated as the
residual error after fitting the multiple regression model within test and sex groups. Thus a net feed intake
value represents the difference between the amount of feed an animal actually consumed and expected
requirements for maintenance of its liveweight and growth. Hence an animal with a negative net feed intake
value is more efficient than one with a positive value. Partial correlations, adjusting for the effects of age
at start of test, test group, breed, sex and herd, were computed between net feed intake and all the production
traits measured. Sire progeny group means were also computed using a generalised linear model which
included the fixed effects of test group, breed, sex and herd, with age at start of test as a covariate.

RESULTS AND DISCUSSION
Descriptive statistics of the traits measured during the 120 day postweaning Net FCE test are provided

in Table 1. Large differences in feed intake were observed among individual animals. After feed intake has
been adjusted for expected requirements for maintenance and growth (net feed intake), differences existed
among individual animals (Table 1). Coefficient of determination (R2) obtained for the 3 Net FCE tests were
0.74 - 0.75 for males and 0.75 - 0.87 for females. These large R2 values indicate that the regression models
used explain a high proportion of the variation in feed intake. Among Angus heifers and bulls, the most
efficient animals consumed 14% and 14% less feed than expected, while the least efficient animals consumed
11% and 16% more feed than expected, respectively. Among Hereford and among Shorthorn heifers, the
most efficient animals consumed 13% and 13% less feed than expected, while the least efficient animals
consumed 18% and 11% more feed than expected, respectively. In addition to the individual animal
differences, significant variation existed among sire progeny groups for both feed intake and net feed intake
(Table 1). The significant variation among individual animals and among sire progeny groups for feed intake
and net feed intake indicates that the traits are heritable, and thus genetic improvement could be achieved
through selection. These results are in general agreement with those obtained by Jensen et al. (1992) and
Fan et al. (1994).

Results of partial correlations (after adjusting for all fixed effects and age) indicate that there are no
significant relationships between net feed intake and liveweight, average daily gain, eye muscle area, scrotal
circumference and pelvic area. Significant correlations were obtained between net feed intake and 4 traits,
with partial correlation coefficients being 0.49 for feed intake, 0.47 for feed conversion ratio, 0.24 for either
fat depth at the end of test or change in fat depth. These phenotypic correlations suggest that higher net feed
conversion efficiency (lower net feed intake) is associated with lower feed intake, better feed conversion
ratio and lesser deposition of subcutaneous fat during the three 120 day tests.

ACKNOWLEDGEMENTS
This research is jointly funded by NSW Agriculture, Meat Research Corporation and the Cattle and Beef

Industry CRC. Assistance provided by present and former Trangie staff, especially Dr Peter Pamell,  Steve
Exton, Dave Mula, Tom Snelgar, Jason Kelly, Chris Brennan and Steve Highlands is gratefully appreciated.

REFERENCES
BISHOP, M.D., DAVIS, M.E., HARVEY, W.R., WILSON, G.R. and Van STAVERN, B.D. (1991). J.

Anim. Sci. 69: 4360-7.
FAN, L.Q., BAILEY, D.R.C. and SHANNON, N.H. (1994). .I. Anim. Sci. 73: 365-72.
HERD, R.M. (1992). Proc. Aust. Assoc. Anim. Breed. Genet. 10: 334-7.
JENSEN, J., MAO, I.L., ANDERSEN, B.B. and MADSEN, P. (1992). .I. Anim. Sci. 70: 386-95.
MONTANO-BERMUDEZ,M.  NEILSEN,M.K.  and DEUTSCHER,G.H.  (1990). J. Anim. Sci. 68: 279-88.
MRODE, R.A., SMITH, C. and THOMPSON, R. (1990). Anim. Prod. 51: 35-46.

110


	ASAP Home
	TOC Vol 21

