
Advancements in Nutritional 

Requirements of Beef Cattle: Heifers

Luis Orlindo Tedeschi
Texas A&M University

XXII Novos Enfoques na Produção e Reprodução de Bovinos

Uberlândia, Brasil – 14 à 15 de Março de 2019



Where to Learn More?

Ruminant Nutrition System “NRC” (2016)





Are our cows in good nutritional 

condition?

Heifer age and growth rate from birth to weaning 

accounted for more variation in puberty status and AI 

pregnancy rate than post-weaning growth (Funston, 2012a)



Are our cows in good 

nutritional condition?



Are our cows in good nutritional 

condition?

• Assuming a MBW of 500 kg:

– For every 10 kg increase in weaning weight there is a 

reduction of 6.5% in the ADGBP for the replacement heifer



What is Mature Weight?

• Mature weight refers to the BW reached by 5 years of 

age in cows of the same genotype in nonrestrictive 

environment



What is the Ideal Breeding BW?

• Heifer puberty and reproductive performance are 

directly influenced by energy balance and plane of 

nutrition

• Heifers of B. indicus breeds generally reach puberty 

at older ages and at heavier weights (65% mature 

weight)



• Feed cost and cost per pregnant heifer can be 

decreased if a target weight is 55% of expected 

mature weight was used (Funston et al., 2012a)

• Minimizing heifer BW gain until 47 or 56 d before 

breeding or until later in the postweaning period did 

not influence reproductive performance, calving rate 

age at calving or postpartum interval (Lynch et al., 2001; Freetly

et al., 2001)



Theory of Cumulative Energy

• Why preselected “target” weight at a given age? (NASEM, 2016)

• Heifers programmed for either continuous growth or slow early 
growth followed by rapid late growth between weaning and breeding 
to reach a similar target weight, had minimal differences in calving 
rate, age at calving, PPI, or second-year pregnancy rates, but total 
energy required to reach target weight can be decreased by using a 
slow followed by more rapid gain strategy (Lynch et al., 2001; Freetly et al., 2001)

– Low maintenance in the beginning
– Compensatory growth at the end

• Theory: “puberty seems to be reached when an specific amount of 
energy has been accumulated in the body of heifers”
–  dam’s milk yield  age at puberty (B. taurus13 to 15 mo)
– Propionate- vs Acetate-type diets



Heifer Development: Fat x Protein

• Intensive heifer development systems may maximize 

pregnancy rates, but not necessarily optimize profit or 

sustainability (NASEM, 2016)



Nutritional 
Strategies 

Postweaning

• Total energy intake, and possibly 
heifer development costs, may be 
reduced by limiting heifer gain 
early in the postweaning period 
followed by accelerated gains (Lynch 

et al., 2001; Freetly et al., 2001)

• Increasing concentration of rumen 
propionate results in hormonal 
alterations that would lead to an 
earlier age at puberty in heifers 
(Rutter et al., 1983; McCartor et al., 1979; and 
Moseley et al., 1977, 1982)



Mammary 

Development

Mammary development 
is negatively affected by 
the accumulation of 
excess body energy 
reserves (i.e., fat)

• Heifers that are creep-
fed decreased weaning 
weight (Martin et al., 1981)

• Milk production is 
decreased when dairy 
heifers are developed to 
weights that create 
excess body energy 

reserves (Swanson, 1967)

Inman et al. (2015)



Target Weight

Higher target weight (60% to 
65%)
• Higher feed cost/pregnant heifer

• Decrease age at puberty

• Increase percentage of pubertal 
heifers with more than one estrous 
cycle before breeding season

• Less risk of environmental stress

Preferred to
• Spring calving with larger cow size, 

B. indicus

• Risk of environmental stress



Target Weight

Lower target weight (51% to 57%)
• Decrease feed cost
• Decrease BW at puberty
• Potential to decrease mature cow weight with 

lower maintenance energy requirements

Preferred to
• Fall calving
• Small to moderate cow size
• Breed type with more milk production
• Low risk of environmental extremes (allow 

to compensatory growth)
• Progestin is used in an estrous 

synchronization



Requirements for 

Pregnancy



Requirements for Pregnancy



Nutrition of Primiparous

• Primiparous female which 
maintained moderate BCS 
had better pregnancy rate 
than those that achieved 
moderate BCS after calving 
(Lalman et al., 1997)

• It takes between 33 and 38.6 
kg of weight change to gain 
one BCS, but only 8.6 kg to 
lose one BCS for 
primiparous beef females 
(Lalman et al., 1997; Graffam et al., 
1992)



• Primiparous beef females required 70.2 kg and 
61.7 kg of liveweight change, respectively, to 
increase one BCS (Ripberger, 1997; Bradford, 1998)

• Literature averaged SBW/BCS change is 50.9 kg



• A difference in weight change per 
unit of BCS between multiparous 
and primiparous females makes 
sense because the primiparous 
female would need to gain 
weight (skeletal growth and 
muscle) to just maintain body 
condition

• However, this difference in 
SBW/BCS for primiparous 
females was not accounted for in 
the NASEM (2016) model, but 
the committee recognizes that 
change in SBW associated with 
growth should be accounted for

• The previous literature shows that adjustment of 0.4 
(losing) and 1.6 (gaining) should be made to the mature 
cows SBW/BCS value of 7.105% for primiparous females



Assisted Management with 
Nutrition Models

Case Studies



• Bred Nellore heifer

– 350 kg BW

– 16 mo age

– 30 days pregnant

– Grazing B. brizantha

– Intake at 2.2% BW



Animal Description



Modeling Pregnancy Requirements



WITHOUT SUPPLEMENTATION

• Report shows body composition at 
BCS 5 (left) and BCS 4 (right)
• Body fat decreases from 19.35% 

to 14.67%

• Bred heifer grazing will lose BCS (5 to 
4) in 23 days, if not supplemented

• She needs 162.8 Mcal of NE (217 
Mcal of ME) to keep BCS



WITH SUPPLEMENTATION (1% BW)

• Report shows body composition at 
BCS 5 (left) and BCS 6 (right)
• Body fat increases from 19.35% 

to 24.03%

• Bred heifer grazing and supplemented 
will gain BCS (5 to 6) in 103 days

• Practically, keeping her BCS



• Primiparous Nellore heifer

• 390 kg BW

• 28 mo age

• 75 days in milk

• Supplemented 1% BW

• Grazing B. brizantha

• Intake at 2.2% BW



Animal Description



Modeling 
Maintenance
Requirements



Modeling Lactation Requirements



Modeling Pregnancy Requirements



Modeling 
Body 

Reserves

WITH SUPPLEMENTATION (1% BW)

• Even with supplementation, this cow 
will lose BCS in 143 days

• Confirming that energy requirements 
increase drastically after parturition 
(milk synthesis and growth), so 
type/amount of supplement needs to 
be changed



SUPPLEMENTATION STRATEGY

• Each reproductive cycle may need a 
different level/type of 
supplementation to comprise with 
energy and protein needs
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That’s All 
Folks!

Thank you


