
RESULTS

•There was no RFI by forage NDF level interaction (P≥0.05) for any of the measured variables.

•When covariate adjusted, predicted RFI did not affect any measured responses except for fat yield. However, not
adjusted values resulted in a higher FPCM/DMI for L-RFI compared to H-RFI (1.60 vs. 1.43, respectively). The
decrease in feed efficiency for H-RFI was mostly associated to the numerically (P=0.10) lower FPCM observed for
H-RFI compared to L-RFI.

•Increasing forage NDF reduced milk yield (44.3 vs. 40.6), FPCM (43.5 vs. 38.0), fat (1.77 vs. 1.51) and milk true
protein yield (1.28 vs. 1.10) but increase MUN (11.2 vs. 12.7 mg/dl).

•Greater forage NDF increased CH4 emission (533 vs. 564 g/d) but did not affect DMI (27.0 kg/d), milk/DMI (1.58
kg/kg), CH4/DMI (23.5 g/kg), CH4/milk (15.4 g/kg), and CH4/FPCM (14.9 g/kg).

CONCLUSIONS

•Under the conditions of this study, selecting cows with contrasting RFI (based on genomic and phenotypic data) 
was reliable regardless of FNDF level, but had negligible effects on CH4 emission. 

•Results from this study suggest that increasing FNDF in the diet by 8.7 percentage units decreased milk production 
by 8.3% and increase CH4 emission by 7%. 
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INTRODUCTION

•High-efficiency animals exhibit low residual feed intake (RFI) and consume less feed than
expected for maintenance and production, whereas low-efficiency animals have high RFI and
observed feed intake higher than the predicted feed intake.

•Cattle selected for low RFI can therefore be expected to emit less CH4 than do high RFI. Although
recent studies have shown that selecting animals for low RFI reduces CH4 emissions in beef
cattle (Nkrumah et al., 2006; Hegarty et al., 2007), estimates of the potential to reduce CH4
emissions by selecting dairy cows with divergent RFI are lacking.

•In addition, if RFI is to be used in selection tool to reduce CH4 emissions, it is important to know if
it is repeatable across the different diets commonly used on commercial dairy farms.

OBJECTIVE

•Our objective was to determine the effects of selecting cows with contrasting predicted RFI on
animal performance and CH4 emission and whether cow responses were affected by dietary
forage neutral detergent fiber (FNDF) level.

MATERIALS AND METHODS

•Multiparous Holstein cows (n = 24) in mid-lactation were used in a randomized complete block
design.

•Genomic and phenotypic data from previous experiments were used to group cows as low RFI
(L-RFI, -0.42 ± 0.01 kg/d DMI) or high RFI (H-RFI, 0.34 ± 0.03 kg/d DMI).

•Following a 2-week covariate period during which cows were fed a diet with 31.3% NDF (DM
basis), half of the cows in each RFI group were assigned to a diet with either 19.4 (L-FNDF) or
28.1% (H-FNDF) FNDF for 4 weeks (Table 1).

•Emission measurements were conducted in four tie-stall emission chambers during three
consecutive days the last week of the covariate and experimental periods. Cows feeding behavior
responses are presented in a companion abstract (Sun et al., 2017; Abstract#T10).

•Statistical model included effects of covariate, block, treatment, cow (treatment), week, treatment
x week, and residual error. All terms were considered fixed except for block, cow (treatment) and
residual error.

Table 1. Ingredient and chemical composition of dietary treatments.
Covariate L-FNDF H-FNDF

Ingredient (%DM)
Corn silage 31.8 25.8 37.5
Alfalfa silage 31.8 25.8 37.5
High moisture corn 18.0 25.5 11.0
Soybean meal expellers 5.5 5.5 7.5
Canola meal 3.5 4.0 3.0
Roasted soybean 4.0 6.0 1.0
Soyhulls 3.0 5.0 0.0
Vitamin and mineral mix 2.5 2.5 2.5

Chemical composition (%DM)
Crude Protein 16.1 16.0 16.5
NDF 31.3 29.7 32.2
Forage NDF 23.9 19.4 28.1
Starch 24.7 28.1 21.7

Table 2. Effect of predicted RFI and forage NDF level on animal performance and CH4 emission.
L-RFI H-RFI P-value

L-FNDF H-FNDF L-FNDF H-FNDF SEM RFI FNDF
Performance
DMI, kg/d 27.2 26.8 28.3 25.8 1.02 0.97 0.13
Milk, kg/d 44.9 41.8 43.6 39.4 1.04 0.10 <0.01
FPCM, kg/d1 43.9 38.9 43.1 37.0 1.78 0.15 <0.05
Milk/DMI 1.64 1.56 1.59 1.53 0.05 0.39 0.20
FPCM /DMI 1.61 1.49 1.51 1.37 0.07 0.142 0.08

Milk components content and yield
Fat, % 3.90 4.07 3.90 3.68 0.13 0.13 0.81
True protein, % 2.89 2.80 2.85 2.79 0.03 0.47 0.03
MUN, mg/dl 11.7 12.5 10.6 12.8 0.62 0.22 <0.01
Fat, kg/d 1.83 1.64 1.70 1.37 0.09 0.04 0.01
True protein, kg/d 1.31 1.13 1.24 1.07 0.05 0.23 <0.01

Gas Emission
CH4, g/d 538 562 528 566 22.9 0.90 0.05
CH4/DMI 23.0 22.9 22.4 25.7 1.1 0.31 0.11
CH4/Milk 13.8 15.6 16.3 16.0 1.1 0.19 0.51
CH4/FPCM 13.7 15.1 14.6 16.3 1.0 0.30 0.11
1FPCM (kg/d) calculated as milk (kg/d) x (0.1226 × fat (%) + 0.0776 × true protein (%) + 0.2534).
2When means were not covariate adjusted, FPCM/DMI was significant (P=0.02).
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