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Where to Learn More?

Ruminant Nutrition System “NRC” (2016)



Why is Body Reserves Important?



Why is Body Reserves Important?

 To have a high 
probability of conception 
by approximately 80d 
post-calving, the estrus 
should occur 
approximately 40d 
postpartum. 



Why is Body Reserves Important?

• First calving at 24 months
– Short calving interval

– Wean one calf per year

– Be productive for at least 5 years

• There is a positive correlation between BCS at 
calving and levels of insulin and IGF-1 and 
negative correlation between BCS at calving 
and NEFA and plasma urea-N (Soca et al., 2014)



Planning the Cow Nutrition

First calving at 24 months:
• Short calving interval

• Wean one calf per year

• Be productive for 5 years



Are our cows in good 

nutritional condition?



How Much Energy is 

Needed?

• Calving interval decreases 
as BCS at calving 
increases (Houghton et al., 1990)

• Thin mature cows at 
calving had extended 
calving interval but when 
they cycled, their fertility 
was high (Houghton et al., 1990)

• So, how much energy is 
needed to maintain an 
adequate BCS?



Body Condition Scoring Systems

• CSIRO (1990, 2007) and INRA (1989) adopted 
the 0 to 5 BCS system (Wright and Russel, 1984a,b)

• NRC and NASEM adopted the 1-to-9 scale 
system developed by the Research from 
Oklahoma State University and Colorado State 
University (Cantrell et al., 1982)



Do Not Despair…



Body Change per BCS?

• The CSIRO (1990, 2007) nutrient requirements assume 83 kg 

of BW change in BCS (1-to-5 scale)

• The NASEM (2016) adopted an adjustment factors of 7.105% 

change in SBW/BCS

– Resulting in variable SBW/BCS of 28.4, 35.5, 42.6, 49.7 and 56.8 kg 

for 400-, 500-, 600-, 700-, 800-kg mature cows, respectively

– Carcass fat, %: 3.77, 7.54, 11.30, 15.07, 18.84, 22.61, 26.38, 30.15, 
and 33.91 at 1-to-9 BCS scale



Energy Requirement

• NEm = 77 kcal/BW0.75

– Assuming 70% efficiency, leads to 110 kcal ME/BW0.75

• MEm of lactating primiparous beef females ranged 
between 111.5 and 121.3 kcal/BW0.75 (Graffam, 1992)

• More data needs to be validated, however, previous research 

suggest that the NEm requirement for primiparous beef 

females should be increased in 25% (97 kcal/BW0.75)



Modeling Body Reserves



Body Composition x BCS
(NRC, 1996, 2000, NASEM, 2016)

U.S. MARC (Clay Center, NE)

Development dataset:
• 105 mature cows

• EBW = 0.851 × SBW

• mean EBW = 546 (302 to 757) kg

• % empty body fat = 19.3% (4.03 to 31.2)

• % empty body protein = 15.3% (13.2 to 18.0)

• BCS = 5.56 (2.25 to 8.0)

Evaluation dataset:
• 65 mature cows



Body Energy Reserves 

Fox et al. (1999) and Tedeschi et al. (2006)Mature cows of different breeds might have different body composition due to 

different rates of deposition or mobilization of body tissues (Laurenz et al., 1992)

Some breeds may deposit more internal fat than others, and this internal fat 

reserve is not evident when estimating BCS



Energy Reserves/BCS



Body Reserves:
NRC (1996, 2000) x NASEM (2016)



Body Reserves:
NRC (1996, 2000) – BCNRM (NASEM, 2016)

NRC (1996, 2000) predicted greater body energy than BCNRM (2016)



A Revised Body 
Reserves



Energy Reserves/BCS



Body Reserves:
RNS (Tedeschi and Fox, 2018) x BCNRM (NASEM, 2016)



Body Reserves:
RNS (Tedeschi and Fox, 2018) – BCNRM (NASEM, 2016) 

RNS (2018) predicted greater body energy than BCNRM (2016)



RNS (Tedeschi and Fox, 
2018) – BCNRM 
(NASEM, 2016)

NRC (1996, 2000) –
BCNRM (NASEM, 
2016)



Efficiency of Use of Body 

Reserves: Energy

Efficiency of use of NEr for maintenance or milk production is 

about 77% to 84% (NASEM, 2016)



Efficiency of Use of Body 

Reserves: Protein

Scarce information regarding the efficiency with which mobilized AA 

are utilized for milk production or maintenance (Tedeschi and Fox, 2018)



Example BCS

• A 600-kg lactating beef cow at BCS 5

• Negative energy balance of 3 Mcal NEm/d
Mobilizes 291 Mcal NEr (BCS 5 to 4) in 78 days

291×0.8/3 = 78 days

• Positive energy balance of 3 Mcal NEm/d
Requires 97 days to reach BCS 5 from BCS 4 (555 kg)

291/3 = 97 days



Future Research on

Body Reserves

• The impact of 
nutritional 
environment and 
breeds

• A different approach 
for the BCS scaling 
system

• The development of 
dynamic and 
mechanistic routines



Future Research on

Body Reserves

• The impact of 
nutritional 
environment and 
breeds

• A different approach 
for the BCS scaling 
system

• The development of 
dynamic and 
mechanistic routines



• 48 months of age

• 2nd lactation

• 380 kg with BCS 3 (1-9)

• B. brizantha without supplement



 Energy Needed
 BCS 3 to 4: 186.51 Mcal of NE
 BCS 4 to 5: 207.61 Mcal of NE
 Total = 394.12 Mcal of NE

 Efficiency of use: 60%
 Total = 656.85 Mcal of ME

 Assuming this cow is at BCS 5 in 60 days:
 Forage provides 3.98 Mcal of ME/d 

(238.80 Mcal in 60 days)
 Supplement needs to provide 

656.85 – 238.80 = 418.05 Mcal ME
 Corn has 3.2 Mcal of ME/kg
 Hence, 2.18 kg of corn /d (?)



• 48 months of age

• 2nd lactation

• 420 kg with BCS 4 (1-9)

• B. brizantha without supplement



 Needed Energy
 BCS 4 to 5: 211.05 Mcal of NE

 Efficiency of use: 60%
 Total = 351.6 Mcal of ME

 Assuming this cow is at BCS 5 in 60 days:
 Forage provides 4.69 Mcal of ME/d 

(281.4 Mcal in 60 days)
 Supplement needs to provide 351.6 

– 281.39 = 70.2 Mcal ME
 Corn has 3.2 Mcal of ME/kg
 Hence, 0.36 kg of corn /d (!)
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