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SUMMARY

BREEDPLAN net feed intake (NFI) EBV is derived from a phenotypic regression based on a
70-day feed intake test. Genetic NFI (NFIg) EBVs have been proposed as an alternative EBV and
this recent development may also allow for a shortened feed intake test period. This study used feed
intake records of 3,088 Angus steers from the full 70-day test and compared them to daily feed
intake (DFI) from shortened test periods. Results showed DFI from shortened test periods had
similar means but increased phenotypic variation. Phenotypic correlation with DFI from the full test
period decreased as the test period decreased in weekly intervals and ranged between 0.75 and 0.99.
NFlg EBVs were predicted using DFI from different length tests. The mean of all NFIg EBVs was
close to zero, but the EBV standard deviation increased as the test period decreased. Pearson
correlations between NFlg EBVs from a full test period and reduced test periods ranged between
0.73 and 0.99, the regression slope of NFlg from reduced test periods on NFIg from the full test
period ranged between 0.73 and 0.95, and the bias ranged between 0.00 and 0.02. These results
indicate that as the test period decreases, the spread of EBVs increases, resulting in extreme animals
having overestimated NFlg EBVs. A shortened DFI test period could be used to estimate NFlg
EBVs.

INTRODUCTION

BREEDPLAN net feed intake (NFI) EBV is derived from a phenotypic regression based on a
70-day test with growth and maintenance measured from fortnightly body weight records during the
test period (Koch et al. 1963, Arthur et al. 2001), which is a costly protocol. Reducing the test
period would reduce recording costs per animal and allow more animals to be tested. The current
NFI EBV requires average daily gain (ADG) to be recorded at regular intervals for a minimum of
56 days (Clark and van der Werf 2017; Archer et al. 1997; Culbertson et al. 2015). Kennedy et al.
(1993) proposed calculating NFI EBVs using genetic regression (NFIg), and Vargovic et al. (2023)
showed NFI EBVs could be predicted using genetic regression with a Pearson correlation of 0.99
between the current BREEDPLAN NFI EBV and NFIg. Vargovic et al. (2023) also explored
alternative NFlg models where growth and maintenance traits were derived from BREEDPLAN live
weight traits. The most promising alternative NFlg model considered DFI from the full test, ADG
between 200 and 400-day live weight and maintenance requirements based on 600-day live weight.
For this model, the Pearson correlation was 0.93, and the regression slope was 0.97 between the
alternative NFlg EBV and the current NFI EBV. To reduce the test length an alternative model is
required. This paper investigated the possibility of shortening the DFI test length using the
alternative NFIg model proposed by Vargovic et al. (2023).

MATERIALS AND METHODS
Data preparation. Feed intake and BREEDPLAN live weight data were available for 3,088
Angus steers from 35 trial groups, and data preparation details are provided in Vargovic et al. (2023).
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A series of average DFI traits were constructed (DFIn), where n was the cumulative number of feed
test weeks (i.e. DFI14 was the average DFI recorded over the first four weeks of the test period).
DFI10 was the average DFI recorded over the full test period, and was used to compare results when
the test period was shortened. Growth and maintenance traits were defined using BREEDPLAN live
weight traits where ADG was calculated between 200 and 400 days of age (ADGz00-400 = (W400 —
W200) /200) and metabolic weight was at 600 days (MWTeo0) (MWTg0 = WT600%73).

Statistical analyses. Variance components were estimated for DFIn from univariate linear
mixed animal models in ASReml (Gilmour et al. 2015), and bivariate models were used to estimate
genetic and phenotypic correlations between DFI110 and DFIn traits. For all DFIn traits, the NFI CG
defined by Vargovic et al. (2023) and test start age centred on the mean were fixed effects, and the
animal was fitted as a random effect. Vargovic et al. (2023) describe the method for genetically
derived NFI EBVs (NFIg) using BREEDPLAN live weight traits to model growth and metabolic
weight. From this paper, the NFIgF model from Vargovic et al. (2023) was considered; NFlg EBV
= EBV(DFIn) — B1 X EBV(ADG200-400) — B2 X EBV (MWTeo0). NFIg EBV was calculated for each
DFIn phenotype to test the impact of reducing the test period, and the regression coefficients (1 and
B2) were calculated for each NFIg model. For each set of NFIg EBVs (DFIn, n=1 to 9), the Pearson
correlation ® regression slope (b) and bias of means with NFIg EBVs (DFIn, n=10) were calculated.

RESULTS AND DISCUSSION

Decreasing the length of the feed test period resulted in an increase in DFI phenotypic variance,
but the raw mean remained similar (Table 1). Heritability estimates were generally similar for DFI
measured between 4 and 10 weeks and were slightly lower for DFI measured between 1 and 3 weeks.
The phenotypic and additive variances increased as the test length reduced. Genetic correlations
between DFIn (n=1 to 9) and DFI10 were not significantly different from lindicating that all DFIn
traits were genetically the same. Phenotypic correlation with DFI10 decreased as the test period
decreased and ranged between 0.75 (DFI1) and 0.99 (DFI19).

Table 1. Phenotypic Mean and standard deviation (SD), additive genetic (Va) and phenotypic
(Ve) variance components, heritability and genetic (ra) and phenotypic (rp) correlations with
daily feed intake at 10 weeks (DF110) for DFIn (n=1 to 10 weeks)

Trait  Phenotype Mean sp) Va (sg) Vp (se) h? sg) ra re
DFI10 14.8 (1.99) 1.10 015y 2.39 o) 0.46 (0.06)

DFI9 14.9 (1.99) 1.10 o16) 2.42 o7y 0.46 0osy 0.99  0.99
DFI8 15.0 (2.00) 1.14 ©16) 2.47 o7y 0.46 0osy 0.99  0.99
DFI7 15.1 2.02) 1.18 017y 2.52 o7y 0.47 0osy 0.99  0.98
DFI16 15.1 (2.06) 1.20 017y 2.59 o7y 0.46 0osy 0.99  0.97
DFI5 15.2 2.12) 1.24 018y 2.64 o7y 0.47 0osy 0.99  0.95
DFl4 15.2 2.12) 1.21 018y 2.71008) 0.4500s) 0.99  0.93
DFI3 15.1 (2.15) 1.21 018y 2.78 0osy 0.43 0osy 0.99  0.90
DFI2 15.1 (2.23) 1.22 0199 2.89008 0.42 006y 099 0.85
DFI1 14.9 (2.29) 1.14 0200 3.22 0o9) 0.35(0s 1.00* 0.75

*estimate at bounds

The mean of all NFIg EBVs was close to zero, with standard deviations ranging from 0.38 to
0.50 (Table 2). Generally, as the DFI test period reduced, NFlg EBVs showed more variation with
standard deviations increasing. Pearson correlations between NFlg EBV (DFIn, n=10) and NFIg
EBV (DFIn, n=1to 9) ranged between 0.73 and 0.99, the regression slope ranged between 0.73 and
0.95, and the difference of means ranged between 0.00 and 0.02. As the test period reduced, the
Pearson correlation and regression slopes decreased, and the NFlg EBV standard deviation and the
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difference of means between NFIg EBV (DFIn, n=10) and NFlg EBV (DFIn, n=1 to 9) increased.
These results indicate that the bias increased as the test period decreased, and NFlg EBVs for
animals at either end of the distribution were over-estimated.

Table 2. Summary statistics for NFIg EBVs using daily feed intake (DFI) from reduced test
lengths and BREEDPLAN live weight records to model growth and maintenance, the Pearson
correlation (r), regression slope (b) and bias of means (bias) between NFlg EBVs when DFI
was recorded over the full test period, and DFI recorded from a reduced test period

DFIn modelled NFlg EBV

Mean SD Min Max r b bias
DFI10 0.01 041 -185 158
DFI9 0.01 041 -185 156 0.99 095 0.00
DFI8 0.01 044 -190 166 0.99 0.89 0.00
DFI7 0.01 046 -192 174 0.98 0.85 0.00
DFI6 0.00 048 -199 179 0.97 0.80 0.01
DFI5 0.00 050 -213 179 0.95 0.76 0.01
DFl4 0.00 049 -269 167 092 075 0.01
DFI3 -0.01 048 -264 182 0.89 0.74 0.02
DFI2 -0.03 046 -233 193 084 0.73 0.03
DFI1 -0.01 038 -1.74 199 0.73 0.77 0.02

The results in Table 2 demonstrate that reducing the feed intake test period may be possible
using genetic NFI EBVs obtained where growth and maintenance are modelled using
BREEDPLAN live weight traits. Results from Table 1 agree with earlier studies by Clark and van
der Werf (2017), who suggested that the DFI test length could be reduced to 4 weeks. However,
Table 2 showed that NFIg EBVs had a regression slope of 0.75 when DFI was measured from a 4-
week test and a larger spread of EBVs, especially for the more feed-efficient animals. Given the
strong Pearson correlation, a degree of overestimation of extreme animals may be acceptable.
Examination of the animal with the most negative NFlg EBV when DFI was recorded over 4
weeks showed that the animal had lower DFI in the earlier weeks of the feed intake test. DFI in
weeks 1 to 4 ranged between 5.32 to 6.11 kg/d and increased to between 10.26 and 10.98 kg/d
in weeks 8 to 10. This may be because the animal was ill or took longer than usual to become
acclimatised to the feeders. The difference in DFI at 4 and 10 weeks was extreme, across the
dataset the difference between DFI at 4 and 10-weeks averaged 0.32 kg/d with a standard
deviation of 0.77. Other animals with extreme negative NFIg EBVs consistently had negative
NFlg EBVs overall test length periods. Figure 1 plots the NFIg EBVs for sires when the feed
intake test period was 4 or 10 weeks and illustrates that although the correlation between EBVs is
strong, there are changes in EBV at the distribution edges.

Further research is needed to investigate the impact of reducing the test period in a larger
dataset where BREEDPLAN live weights from the whole breed may contribute to the
component EBVs used to estimate NFIg EBVs. In this study, the majority of animals had
BREEDPLAN live weights recorded. If genetic NFI EBVs use BREEDPLAN live weights to
model growth and maintenance, and especially if the feed intake test length is reduced, animals
will potentially no longer be weighed at the feedlot, and BREEDPLAN live weights may be
unavailable for ages occurring during the feed intake test. More testing is required to ensure that
the proposal to shorten the DFI test period and estimate NFlg EBVs is robust for potential
scenarios that could occur in practice. A challenge with NFIg EBVs is that variance components
were unavailable, so the present study could not calculate correlated selection responses.
Correlated selection response is expected to increase with increased selection intensity but will
decrease as the genetic correlation between NFIg EBVs decreases. Reducing the test period
potentially allows more animals to be tested. Allowing for a 21-day
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acclimatisation period, reducing the DFI test to between 1 and 9 weeks potentially increases the
number of animals recorded for DFI by 1.1 to 3.3 times, which may increase the selection intensity.
However, as the test period is decreased, the genetic correlation between NFIg from full or reduced
DFI tests also decreases, which may reduce the correlated selection response. Therefore, the increase
in selection intensity and the decrease in genetic correlation will need to be balanced when
determining the ideal test period, which will allow the financial savings of a reduced test but still
allow effective NFIg EBVs to be estimated and genetic improvement for feed efficiency.
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Figure 1. The relationship between NFIg EBVs for sires when daily feed intake (DFI) was
recorded from 4 or 10 week feed intake test period

CONCLUSIONS

This study showed that reducing the DFI test period and estimating genetic NFI EBVs with
growth and maintenance derived from BREEDPLAN live weights may be possible. Preliminary
results are promising, but before implementation, more testing needs to be done and implementation
strategies explored.
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