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CURRENT RESEARCH: Feed Efficiency 
 
 

 Beef production: Conversion of feed to animal product as 

(cost) efficiently as possible. 

 

 

 Feed provision: Single largest variable cost in beef production. 

       

 Major factor determining cost competitiveness 
+ environmental footprint & sustainability.  



Total feed costs – Net energy basis 

Source: GFCM 2012 

Source: Finneran et al. (2013) 
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Suckler Beef Production System: “Blueprint”  
Steers 24 mths + Heifers 20 mths 

Carcass - kg 

Steer  ~395 

Heifer ~310 

Months 

Target live weights (kg) 

~700 

~585 

~390 

~315 

~295 

~375 

~510 

~565 

Option: Heifers 

Finishing at grass + 

supplementation?  

 

Compensatory  

growth 

ADG 1.2 kg ADG 0.5 kg ADG 0.90-1.0 kg ADG 1.0 kg 

ADG 0.9 kg 

Source: McGee et al. – Teagasc Grange 



Annual Feed Budgets  
(DM intake / cow unit)  

2%

25%

73%

Grazed grass

Grass silage

Concentrates

 

Calf-to-Weaning 
 

 

Calf-to-Beef 

 

59-65% 
25-27% 

8-15% 

Source: McGee et al. – Teagasc Grange 



Annual Feed Budgets (/cow unit) 
Suckler calf-to-Beef: 24 mth steer/20 mth heifer 

 
  

8%

27%

65%

Grazed grass

Grass silage

Concentrates

44%

17%

39%

  

 

 

Feed €  
(incl. land charge) 

 

 Feed DM Intake 

Optimising the contribution of grazed grass  
to the lifetime intake of feed  

+  
Provide silage & concentrates as efficiently and  

at as low as cost as feasible   



Feed efficiency 

 Traditionally, expressed 

  FCR = feed intake : weight gain  

  Selection for FCR (or FCE, gain:intake)  

• Similar to selection for growth rate 

• Improves FCR in growing animal 

BUT 

  Increase in COW SIZE 

   Increase in Maintenance requirements 

     Increase ‘costs’: € & Environment 

 

Improve the efficiency of growth / finishing phase  

BUT not necessarily the entire production system 
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Beef cow feed consumption 

within grass-based systems 
• RFI is moderately 

heritable (h2 ≈ 0.35) & 
genetically independent 
of growth and mature size 

• RFI can be improved 
through selection without 
affecting ADG or mature 
size 

• Addition of appropriate 
body energy sinks to 
reduce ‘residual’/unknown 
portion e.g. body 
composition, activity…. 

Residual Feed Intake (RFI) 



Residual Feed Intake (RFI) 

RFI = animals actual intake - predicted intake 

Expected requirements 

for maintenance & 

growth +……….? 

Negative or lower values desirable 

Cattle with better feed efficiency (Low RFI) eat less than 

expected for their size and growth rate + …….? 

 

Independent of growth and body size 



Residual Feed Intake 
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High RFI = Inefficient 

Low RFI = Efficient 



Phenotypic RFI in suckler-bred Charolais steers 

Teagasc Presentation Footer 11 

• MOST published 
‘RFI-studies’ 
 INDOORS 
 GROWING cattle 
 ENERGY-dense diets 

 
RFI ‘Test period’ = >70d  
(following adaptation)  
 70d = ADG 
 30-40d = DMI 
 

Source: McGee et al. (2019) 



Growing heifers (‘store period’): Grass silage + concentrates 

12 

15% 
DMI
***  

  



Beef Heifers: Maize silage + concentrates TMR 

13 

19% 
DMI
***  

  



‘Finishing’ Bulls: High-concentrate diet 

14% 
DMI
***  

  



Suckler cows: Late pregnancy – Grass silage (a) 

15 

21% 
DMI
***  

LW  
= NS 

ADG 
= NS 

  



Suckler cows: Late pregnancy – Grass silage (b) 

16 

25% 
DMI
***  

LW  
= NS 

ADG 
= NS   



RFI & Methane production: Growing heifers 
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* * 

~14% ~14% 

Source: Fitzsimons et al. (2013) – Teagasc Grange 



Suggested relative contribution of various biological processes 

underlying variation in feed efficiency of beef cattle ? 

x 

  

Source: Fitzsimons et al. (2017) 

Feed efficiency is a 

multifactorial and 

complex trait …… and 

inter-animal variation 

stems from the 

interaction of many 

biological processes, 

influenced, in turn, by 

physiological status 

and management 

regimen 
 

Source: Kenny et al. (2018) 



• Do cattle identified as feed efficient early in life remain 

so as they get older?  

 

• Do cattle re-rank for feed efficiency when fed different 

diets sequentially? i.e. genotype x environment (diet) 

interactions? 

 

 

 

• Implication:  

Generation of ‘Breeding Values’ for feed efficiency? 
 

 

‘Repeatability’ of feed efficiency? 



Experimental Approach: animal ‘model’ 

Measurements:  
 - Intake, digestion, body composition, 
blood, carcass traits, organs….. 
 
 - Biopsies: muscle & liver  
 [Extremes RFI within Breed: ‘High’ & ‘Low’]  

  …………DNA-based biomarkers? 

  

 
High Concentrate + 3kg Silage                     Grass Silage                                Zero- grazed grass            Grazed grass                      High Concentrate 2 + 6kg silage 

24days 71days  21days 70days  14days 70days 7days 42days   32days 71days 

 

 

Animals: (n=200) 
  Breeds: Holstein-Friesian (HF) + >3/4 Charolais (suckler-bred) (CH) steers 

  Spring-born: purchased @8-9 mths old  

Diets:  

 

Source: McGee et al. (2019) 

http://www.google.ie/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjzg8eWgaDMAhUBD8AKHXmAB3UQjRwIBw&url=http://www.rwn.org.uk/rwn-silage-additives-faq.htm&psig=AFQjCNEQvFUmtp9OnBsOlCJJIOZuYR4B5g&ust=1461337636187473


Variation in DMI: Residual Feed Intake (RFI) 

 Within each dietary phase, high-RFI animals (i.e. inefficient ‘third’) 

had higher daily DMI (P<0.001) compared their low-RFI 

counterparts, despite having the same weight & ADG.                                                                                                                                                                             

21 

  Phase 1 

High-Concentrate 

 

Phase 2 

Grass silage 

Phase 3 

Zero-grazed grass 

Phase 5 

High-Concentrate 

Breed CH HF CH HF CH HF CH HF 

RFI 

(Thirds) 

High Low High Low High Low High Low High Low High Low High Low High Low 

DMI 

(kg/d) 
9.1 7.8 9.3 8.3 6.9 6.1 7.6 6.5 9.4 8.7 9.9 8.9 12.3 10.8 13.7 11.6 

BW 

(Kg) 
446 435 340 350 498 497 409 413 563 565 476 480 727 724 663 665 

ADG (kg) 1.32 1.27 1.40 1.38 0.37 0.38 0.48 0.44 1.30 1.30 1.25 1.26 1.44 1.39 1.30 1.29 

DMI  

High v. 

Low 

RFI 

18% 14% 11% 8% 17% 13% 12% 17% 

Source: McGee et al. (2019) 



‘Repeatability’ - Feed efficiency traits: Correlation coefficients 

Based on terciles: ~45-50% unchanged; ~40% re-ranked 1 position;10-15% re-ranked 2 positions 

(L, M, H) for RFI ~40-45% unchanged; ~40% re-ranked 1 position; ~20% re-ranked 2 positions 

Source: Coyle et al. (2016a) 

 
High Concentrate + 3kg Silage                     Grass Silage                                Zero- grazed grass            Grazed grass                      High Concentrate 2 + 6kg silage 

24days 71days  21days 70days  14days 70days 7days 42days   32days 71days 

 

 

Trait CH HF 

ADG 0.13 -0.03 

DMI 0.70*** 0.51*** 

G:F 0.07 0.04 

RFI 0.40*** 0.30* 

Source: Coyle et al. (2016b)  

Trait CH HF 

ADG -0.01 0.05 

DMI 0.52*** 0.45*** 

G:F -0.07 -0.02 

RFI 0.18† 0.19† 

Source: Coyle et al. (2017) 

‘Yearling’ vs.  ‘2-year-old’ 
High-concentrate diet         

 

Grass silage vs.  
Zero-grazed grass           

 

Zero-grazed grass vs. 
High-concentrate diet       

 

Conclusion: DMI and, to a lesser extent, RFI are ‘repeatable’ traits, whereas G:F is not.  

* 

 Breeds - steers:  Holstein-Friesian (HF) (n=100) 

                  >3/4 Charolais (CH) (n=100) 

http://www.google.ie/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjzg8eWgaDMAhUBD8AKHXmAB3UQjRwIBw&url=http://www.rwn.org.uk/rwn-silage-additives-faq.htm&psig=AFQjCNEQvFUmtp9OnBsOlCJJIOZuYR4B5g&ust=1461337636187473


RFI “Repeatability”: Breeding Heifers  Pregnant Suckler cows?  
 

Effect of Heifer RFI classification on grass silage DMI  

as first- and second-parity Cows (late pregnancy) 

Teagasc Presentation Footer 23 



Breeds! - Performance Test Station Data - Ireland 

Source: Crowley et al. 2010 

14% 

Residual Feed Intake (MJ/d) 



Intake, live weight gain and feed efficiency of suckler-bred Charolais 

and dairy-origin Holstein-Friesian steers offered zero-grazed grass  

CONCLUSION: The proportionately 0.14 lighter and 0.05 slower-growing Holstein-Friesian 

steers consumed 0.04 more grass DM resulting in an inferior FCE and RFI compared to Charolais. 

Source: McGee et al. (2018a) – Teagasc Grange 



Intake and feed efficiency of suckler-bred Charolais and dairy-origin 

Holstein-Friesian steers offered a high-concentrate ‘finishing’ diet 

26 

CONCLUSION: The lighter, slower-growing Holstein-Friesian steers 

consumed 0.10 more feed DM resulting in a substantially inferior 

feed efficiency compared to Charolais. 

Source: McGee et al. (2018b), Teagasc Grange  
  

Difference in  

favour of HF 

+24 d 

+10% 

+20% 

-7% 

-17% 

-9% 

-19% 

+6% 

+14% 

-11% 

-56% 

~ 



Intake and feed efficiency of Charolais and Holstein-Friesian  

steers offered a high-concentrate ‘finishing’ diet 

27 

x 1.20 

x 1.33 

x 1.48 

Feed Conversion Ratio 

(kg DMI / kg gain) 

CONCLUSION: The lighter, slower-growing Holstein-Friesian steers 

had a substantially inferior feed efficiency compared to Charolais. 

Source: McGee et al. (2018b), Teagasc Grange  



‘Weaning efficiency’ of cow breed types 

Teagasc Presentation Footer 28 



‘Weaning efficiency’ of cow breed types ? 
 = calf weaning wt. / cow weaning wt.  

29 
Source: McCabe et al. (2019a & b) – Teagasc Grange 

Overall: 4-year study: 

Cow breed types did not differ (P>0.05) in,  
• Calving date  

• Calf birth weight 

• Calving ease 

• Reproduction 

• Calf mortality  

• Cow survival 

Beef x Dairy Beef x Beef Beef x Dairy Beef x Beef

Milk yield (kg/day) 9.0 7.3 ** 7.7 5.9 ***

Cow wt (kg) 598 659 *** 561 616 ***

BCS (0-5) 2.7 3.1 *** 2.69 3.00 ***

Calf Weaning Wt (WW) (kg) 290 271 * 286 269 *

Grass DMI (kg/day) 13.8 13.0 P=0.07 12.4 11.6 ***

Grass DMI/kg BW (g) 22.7 19.9 *** 23.0 19.6 ***

Milk yield/100kg BW (kg) 1.52 1.13 *** 1.44 0.99 ***

Milk yield/GDMI (kg) 0.68 0.57 ** 0.63 0.52 ***

Calf ww/Cow wt 0.485 0.411 1.18 0.510 0.437 1.17

Calf ww/Cow DMI (kg LW) 21.0 20.8 1.01 23.1 23.2 0.99



Thank you  

for your attention 
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Thank you  
for your 
attention 


