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A
s with any other business, 
a sustainable beef cattle 
farming enterprise is 
based on normal business 
principles. The two most 
important principles are to 

keep input costs as low as possible, whilst 
increasing the quality and quantity of the 
final product. If a beef producer cannot 
optimise his profits sustainably, it is not a 
sustainable system.

It is common knowledge that the most 
important traits in beef production are 
those influencing fertility and survival. 
If the reproduction norms of a herd are 
satisfactory, the next important trait is 
growth efficiency. The more efficiently 
animals can convert feed and/or grass into 
meat, the more profitable they are.

Feed conversion ratio (FCR), or the 
ability of an animal to convert feed into 
a saleable product, is expressed as the 
amount of feed ingested by the animal to 
increase its bodyweight by one kilogram. 
FCR improved from 7,1kg feed per 1kg 
meat increase in the late 1970s to an 
average FCR of 5,5kg feed per 1kg meat 
in 2016.

Residual feed intake
However, after the success achieved 
by the pig and poultry industries with 
the selection of residual feed intake 
(RFI testing) to improve animals’ feed 
efficiency, a debate arose over why RFI is 
more suitable than FCR as an efficiency 
measure.

One of the negative characteristics of 
FCR is the fact that it is calculated through 
division (feed intake divided by increase 
in body weight), resulting in one not 
knowing exactly what you are selecting 
for when a genetic breeding value is 
calculated for such a trait (whether for 
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animals with very good growth genes, or 
animals that merely eat less).

RFI simply refers to the difference 
between the expected and actual 
amounts of feed an animal ate during a 
growth test. As with FCR, a lower RFI value 
is more desirable. It is important to note 
that both FCR and RFI calculations can 
only be made from a growth and feed 
intake test.

Genetic changes
One of the desired characteristics of 
the calculated FRI value is that it is 
independent from any other growth trait. 
Selection for the phenotypic calculated 
RFI value should therefore not cause 
genetic changes in other traits such as 
growth, weaning weight, weight at 18 
months, frame size or body length.

While it may seem beneficial, it 
does mean that you will select animals 
with outstanding RFI values that have 
not grown at all – in other words, beef 
cattle that are unable to produce meat 
efficiently. If RFI is therefore considered 
as a primary trait for selection, then 

simultaneous selection must be done for 
average daily gain (ADG).  

Economic genetic selection index
The solution remains the application of 
an economic genetic selection index, 
which includes all economically important 
traits that contribute to efficient meat 
production in a single value.

When such an economic selection 
index is selected for, the result is a more 
balanced animal with progeny that 
produces meat more efficiently, without 
negatively impacting other traits.

It is clear from Table 1 that if animals 
are merely selected according to their 
genetic RFI breeding values, animals 
with very poor growth genes and poor 
weaning weights will be selected.

The most profitable animals are not 
necessarily those that ingest the least, 
but rather those that produce more meat 
in relation to their intake. Meaningful 
selection is therefore based on the logic 
of taking into account all traits that 
contribute towards sustainable and 
profitable meat production.

Ani RFI Growth value index Intake ADG FCR Wean

1 145 65 163 70 123 49

2 143 109 116 121 142 108

3 145 54 148 89 133 85

4 145 122 112 131 146 103

5 145 110 118 123 146 105

6 145 43 161 73 126 63

7 145 77 139 98 136 80

8 145 91 149 88 132 77

9 145 102 127 114 144 109

10 145 138 107 137 146 97

Table 1: List of bulls with exceptional RFI breeding values (all breeding values are 
expressed as a deviation from a breed average of 100).
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