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Beef cow efficiency

• What about cow efficiency?

– ~70% of feed resources for cowherd

– ~70% of feed for maintenance

– 50% OF ALL FEED TO MAINTAIN COWHERD

• How do we define cow efficiency?

– Pounds of calf weaned per cow exposed

– Pounds of calf weaned per cow exposed 

per unit of feed energy consumed



Nutrition & Reproduction

• Fertility #2 factor in determining profitability in cow-calf 

herd

– Second to only feed costs 

– Open cows make you no money and cost you valuable 

resources to keep around

• Beef cows should be managed to optimize inputs
– The better the nutrition, the more likely they are to reach their genetic 

potential

• Cannot exceed genetic potential



Why reproductive efficiency is so critical?

Estimated that reproductive failure costs the cattle industry 
(beef and dairy) $1 BILLION annually in the U.S. alone 
(Bellows et al., 2002).

1% improvement in reproductive performance will 
generate up to a 3 fold greater return on investment for 
cow/calf producers than a one percent improvement in 
production and/or product performance.

5x more important than product quality

5x more important than growth



lbs. of calf per 

cow exposed

Indicator of reproductive performance, genetic selection, 

nutritional management

Example 1:

Total lb. of calves at weaning = 28000 lb.

# of cows exposed to bull = 50

% weaned= 90% (45/50)

Average weaning wt. = 28000 / 45 = 622 lb.

lb. of calf per cow exposed= 28000 / 50 = 560 lb.

total lbs. weaned

# females exposed
=



lbs. of calf per 

cow exposed

Indicator of reproductive performance, genetic selection, 

nutritional management

Example 2:

Total lb. of calves at weaning = 24880 lb.

# of cows exposed to bull = 50

% weaned= 80% (40/50)

Average weaning wt. = 24880 / 40 = 622 lb.

lb. of calf per cow exposed= 28000 / 50 = 498 lb.

total lbs. weaned

# females exposed
=



Break-even prices at various levels of production and annual costs 
of production.

Calf Crop 
(%)

Weaning 
Weight

(lb.)

Pounds of 
calf per 

cow

Annual costs per cow

$700 $800 $900

Break-Even Cost

90 550 495 $ 1.41 $ 1.61 $ 1.81

90 495 445.5 $ 1.57 $ 1.80 $ 2.02 

90 440 396 $ 1.76 $ 2.02 $ 2.27 

80 550 440 $ 1.59 $ 1.82 $ 2.05 

80 495 396 $ 1,76 $ 2.02 $ 2.27 

80 440 352 $ 1.99 $ 2.27 $ 2.56 

70 550 385 $ 1.81 $ 2.08 $ 2.34 

70 495 346.5 $ 2.02 $ 2.31 $ 2.59 

70 440 308 $ 2.27 $ 2.60 $ 2.92 
Adapted from Beverly and Sprott; Texas A & M



Calving Distribution
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Months

Yearly calving interval

10/6/2014

Gestating Cows
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Calving 
Season

Breeding 
Season

Calving 
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*To have 1 calf every 365 d, have ~80 d for the 
cow to  conceive after calving (365-285 = 80)
*Cows that calve late in the calving season, this 
will be a challenge



So what is the answer?
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Body Condition Score (BCS)



Pregnancy affected by BCS at calving
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Percent of cows pregnant the subsequent breeding season according to BCS 

at calving.  Adapted from Selk (ANSI-3283).



BCS and Postpartum interval

Houghton et al., 1988



When is nutrition (BCS) important?
• Pre-calving?

• Post-calving?

• Start of breeding season?

• During breeding season?



Nutrient partitioning

1. Basal metabolism
2. Activity
3. Growth
4. Energy reserves
5. Pregnancy
6. Lactation
7. Additional energy 

reserves
8. Estrous Cycles and 

initiation of pregnancy
9. Excess reserves

Short and Adams 1988



Things we forget in the beef industry

Perry et al., 2009



Environment change and heifer activity
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Figure 2. Daily activity 
for heifers developed in 

a dry-lot (Lot) and on 
pasture (Pasture) prior 

to AI (Figure 2a) and 
following AI (Figure 2b) 

when heifers were 

placed on a common 
pasture. 

Perry et al., 2013



Dry-lot to pasture: impact on AI 

pregnancy rates

Perry et al., 2013

P < 0.05



Effect of weight change first 21 d following AI
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Post breeding nutrition effect on embryo quality
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Results

Effect of post-AI nutrition on day 6 embryo characteristics

TRT na

Embryo 

Recovery 

(%)

Embryo 

Stage 

(nb)

Embryo 

Quality 

(nc) 

Dead 

Cells

(n)

Total 

Cells

(n)

Percent 

Live Cells 

(%)

CON 46
70.8 

(46/65)
4.4 ± 0.16 2.2 ± 0.19 7.9 ± 1.04 66.9 ± 5.05 80.9 ± 4.19

RES 42
62.1

(42/66)
3.7 ± 0.16 2.9 ± 0.19 9.5 ± 1.11 47.9 ± 5.41 69.7 ± 4.39

P-value . . < 0.005 < 0.05 ns < 0.01 < 0.10

a Defined as embryo number; not heifer with the exception of recovery rate
b Stage of development (1-9;1 = UFO; 9 = expanded hatched blastocyst; per IETS

Standards)
c Quality of embryo (1-5;1 = excellent; 5 = degenerate; per IETS Standards)

Kruse et al., 2013



Long term effects of cowherd nutrition

Developmental Programming



Developmental Programming

• Aka, “Fetal Programming”

• Basically, how does cow nutrition and management affect 

offspring longterm?



Managing cow body condition

Calf 
Performance?



http://futurebeef.com.au/topics/breeding-and-genetics/crossbreeding-systems-for-beef-cattle/

Phenotype
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http://futurebeef.com.au/topics/breeding-and-genetics/crossbreeding-systems-for-beef-cattle/
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Developmental Programming

Maternal environment affects developing offspring

 Undernutrition likely results in impaired 

development and potential long-term consequences

Offspring 

effects

Maternal 

environment



Percent of Energy Requirements 

for Fetal Growth

NRC, 2000

7% during 
mid 

gestation

29% during 
late 

gestation



Impact of pre-calving energy level on

calving difficulty and birth weight
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Effect of Prepartum Energy Levels on 

Cow Productivity

Continuous Low 70 days

Low Energy High Last 30 days
_________________________________________________________________________________________________

Wt. Change (lbs.) - 142 - 22

Calf BW  (lbs.) 59 67

Calf Survival (%) 71 100

Scours Treated (%) 52 33

Scours Deads (%) 19 0

Wean. Wt.  (lbs.) 295 320

Corah et al,  J Anim Sci - 1975



Heifer BCS and Calf Performance

Heifer BCS and Mean Performance Values
_________________________________________________________________________________________________________

Parameter 2             3            4            5            6
_________________________________________________________________________________________________________

Time to Stand (min.) --- 59.9        63.6       43.3 35.0

Total Colostrum (mls.)     750      1525       1112      1411 ---

Calf IgG1 (mg/dl) 1788      1998       2179      2310      2348

Calf IgM (mg/dl) 160        146        157 193 304

Odde - 1992



Milk Production?
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Feedlot Health

% Treated in the Feedlot
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Quality Grades
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The Big Picture of Programming

Fetal growth and organ development

Calf growth and organ function

Maternal nutrition and
environment

Health
Growth and efficiency
Carcass composition

Reproductive performance



In short:

Inadequate nutrition for the cowherd 

has lasting impacts on all phases of 

production…….and ultimately the 

bottom line for every operation



Patrick Gunn, PhD, PAS
Cow-Calf Specialist
Assistant Professor
Iowa State University 
Department of Animal Science
313D Kildee Hall
Ames, IA 50011

Office: 515-294-3020
Cell: 317-695-7205
pgunn@iastate.edu

Follow us

Iowa Beef Center
313 Kildee Hall
Iowa State University
Ames, IA 50011-3150
Phone: 515-294-BEEF (2333)
Fax: 515-294-3795
beefcenter@iastate.edu

mailto:pgunn@iastate.edu
http://www.facebook.com/iowabeefcenter#!/pages/Ames-IA/Iowa-Beef-Center/132989270085137?v=wall
http://www.facebook.com/iowabeefcenter#!/pages/Ames-IA/Iowa-Beef-Center/132989270085137?v=wall
https://twitter.com/iowabeefcenter
https://twitter.com/iowabeefcenter
mailto:beefcenter@iastate.edu
http://www.youtube.com/user/iowabeefcenter
http://www.youtube.com/user/iowabeefcenter

