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Repeatability of residual feed intake and indices of body 

composition in growing Columbia ewes fed the same diet
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The most costly resource in any livestock production system is the 

cost of feed [1]. As feed prices continue to rise, selection for efficient 

animals that can gain more on less feed will become more 

economically important. Residual feed intake (RFI) is an efficiency 

measurement based upon variation in metabolic differences among 

individual animals [2] and is often used as a selection tool when 

making breeding decisions. However, more information is needed on 

the relationship between the repeatability of RFI at different stages in 

an animal’s productive lifespan [3].The purpose of this study was to 

evaluate differences in the RFI of Columbia ewe lambs and yearlings 

in consecutive years, and to investigate the relationship of RFI with 

body composition indices and estimates in yearling Columbia ewes.

• RFI was repeatable in consecutive years in young Columbia ewes

fed the same feed and maintained in the same environment

• RFI classification did not impact indices of and modeled body

composition
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• Columbia ewe lambs (n = 17) underwent a 47-day feeding trial 

(2014) and a 45-day feeding trial (2015) to determine individual 

ewe feed intake and ADG

• Residual Feed Intake  (RFI), or the difference betweeen expected 

and actual intake, was calculated following the procedure from 

Koch et al. [4] 

• Ultrasound backfat thickness (BF; cm) and ribeye area (REA; 

cm2) were measured at day 0, 17, and 45 in 2015

• Body composition estimates were modeled by regression 

equations as reported by Silva et al. [5] and Swanson et al. [6] 

• Ewes with an RFI greater than 1 standard deviation from the mean 

were classified as HIGH (inefficient) while ewes with an RFI

greater than 1 standard deviation below the mean were classified 

as LOW (efficient) for both years

• Significance was determined at P < 0.05.
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• RFI values did not differ between years (P = 0.77; Figure 1)

• RFI classification did not influence initial or final bodyweights, or

ADG other than dry matter intake in 2015 (Table 1) or modeled

body composition (Table 2)

• Efficient ewes ingested less feed in 2015 ( P = 0.002; Table 1)

• RFI classification did not affect BF ( P = 0.25) or REA (P = 0.15)

• REA increased from d 0 to d 17 while BF increased from d 0 to d

45 (P < 0.01)

• Within each day, BF and REA were linearly correlated (P < 0.04)

Abstract

Residual feed intake (RFI), an efficiency measurement based upon the 

difference in expected feed intake for a given weight and growth rate 

and actual feed intake, is used to improve production efficiency of 

domestic ruminants. The purpose of this study was to evaluate the 

repeatability of RFI of sheep measured for two consecutive years, and 

to investigate the  relationship of indices of body composition in 

yearling ewes and RFI. Two trials, using the same Columbia ewe 

lambs (n = 17 per trial) were conducted in consecutive years (2014, 

2015).  Ewe were fed for 47 and 45 days, respectively, beginning in 

September of each year. The diet, an alfalfa-barley pellet, was the 

same feed for both years. RFI was calculated for each ewe in each 

year. RFI did not differ (P =  0.77) between years, indicating that on 

the same diet and environmental conditions, RFI does not appear to 

change with age. In 2015, ribeye area (REA; cm2) and backfat

thickness (BF; cm) were measured by ultrasonography on day 0 (start 

of trial), 17, and 45 (end of trial). These variables were used as indices 

of body composition for determining if low RFI (efficient) or high 

(inefficient) ewes partition nutrients into either muscle or fat. RFI

classification did not affect REA (P =  0.15) or BF (P = 0.25). 

Interestingly, both REA and BF increased (P < 0.01) from day 0 to 17 

and BF increased again from day 17 to 45. Within each day, BF and 

REA were linearly related (P < 0.04).  Thus, RFI is repeatable; 

however, indices of body composition seem to be independent of RFI

in Columbia ewes fed the same diet under similar conditions.  
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Figure 1. Yearly RFI Comparison of young Columbia Ewes

2014

2015

Table 1. Performance of Columbia ewe lambs and yearlings from different RFI classes in

consecutive year RFI trials

Year Item

RFI Classification

SEM P-value
Low Moderate High

2014

Initial wt, lb 67.32 67.98 78.98 17.91 0.57

Final wt, lb 105.38 102.96 111.54 21.89 0.81

ADG, lb 0.66 0.62 0.57 0.11 0.56

DMI, lb 3.76 4.16 4.73 0.84 0.32

RFI -0.19 0.03 0.14

2015

Initial wt, lb 146.52 144.76 139.92 22.75 0.77

Final wt, lb 170.5 168.74 165.44 22.62 0.87

ADG, lb 0.55 0.55 0.59 0.18 0.84

DMI, lb 5.54a 6.47b 7.06b 0.79 0.0002

RFI -0.40 0.05 0.34
a,b Means within a row with different superscripts differ (P ≤ 0.05)

Table 2. Estimated whole-body muscle mass (M), intramuscular fat (IMF), empty body weight

(EMW), empty body weight dry matter (EMWDM), empty body weight fat (EBWF), empty body

weight protein (EBWP), carcass weight (CW), carcass weight dry matter (CWDM), carcass weight

fat (CWF), and carcass weight protein (CWP) of yearling Columbia ewes divergent in RFI class.

Item
RFI Classification

SEM P-value
Low Mod High

M, lb 39.56 38.15 34.47 5.37 0.09

IMF, lb 10.93 10.10 9.24 2.05 0.17

EMW, lb 141.26 139.7 136.84 19.23 0.87

EMWDM, lb 113.04 112.42 111.32 7.458 0.87

EBWF, % 28.66 28.18 27.30 5.96 0.87

EBWP, % 15.83 15.93 16.09 1.13 0.87

CW, lb 79.49 78.56 76.82 11.53 0.87

CWDM, % 54.87 54.67 54.26 2.67 0.87

CWF, % 28.57 28.11 27.27 5.65 0.87

CWP, % 17.32 17.41 17.6 1.23 0.87

P = 0.77


