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Cow Carrying Costs vs Fed Cattle Prices
1973 Cost 1973 Cost in 2013 Dollars 2013 Actual Cost

Large Round Hay Baler $4,200 $22,050 $40,000
Diesel Fuel $0.17 / gal $0.89 / gal $3.46 / gal
Nitrogen Fertilizer $0.09 / lb $0.47 / lb $0.63 / lb
Farm Labor $1.50 / hr $7.87 / hr $10 - 15 / hr

1973 Price 1973 Price in 2013 Dollars 2013 Actual Price

Fed Cattle Price $54 / cwt $248 / cwt $148 / cwt

Gerrish, 2019

1. We have to be more efficient converters of energy into pounds of calf

2. Old sunlight is getting more and more expensive



https://www.beefmagazine.com/nutrition/long-hay-feeding-seasons-and-long-calving-seasons-whats-root-cause



Opportunities
• High profit producers have a lower cost and a higher gross income

Kansas Farm Management Association, 2016

2012-2016 KFMA Beef Cow-Calf Enterprise Returns Over Variable Costs 

How?



Challenge to U.S. Beef Producers
• Increasing units of production (cows) is likely not a worthwhile goal 

• Instead, increase gross margin per unit
• Moderating annual cow carrying costs (e.g. feed, depreciation, development)
• Increasing productivity per unit of production (e.g. total pounds of calf produced per 

standard animal unit or per acre)
• Increasing value of product (e.g. price per pound of calf marketed)

Reproduction affects most parts of this equation!



What are the major determinants of gross margin 
per cow in a commercial cow-calf enterprise?

Cow depreciation: How many years does she conceive, calve, and wean a calf 
before being culled? 

Age of calves weaned: How early does she conceive during the breeding season
and how old, and therefore heavy, are calves at weaning?

Quality of calves weaned: How much value do her calves capture based on health, 
growth, performance, carcass merit, visual appearance, etc?

#2

#3

#4

Feed costs: How much does it cost to carry the cow in terms of feed and 
supplementation, particularly in the winter months?

#1
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Which cow falls out of the herd faster? 
(i.e. has a higher annual cost of depreciation)



Effect of calving date on the number of cows calving the subsequent year 
(Burris and Priode, 1958)
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Cows Falling Out of the Herd



Commercial beef heifers on 
producer operations that were 
retained by producers as 
replacement heifers (n = 2,195).

Heifers that calved during the 
first 21-d period with their first 
calf remained in the herd 
longer than heifers that calved 
later (P < 0.01) 

(Cushman et al., 2013)

Cows Falling Out of the Herd
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Which cow brings in the most revenue?
(i.e. weans heavier calves and more total calves over lifetime)



Calf weaning weights based 
on heifer calving period for 
the U.S. Meat Animal 
Research Center (USMARC) 
cows.

Heifers that calved in the first 
21 d of their first calving 
season weaned a heavier calf 
in each of their first 6 calving 
seasons (*P < 0.05). 

(Cushman et al., 2013)

Earlier Conception = Increased Calf Age



What is the most valuable 
reproductive technology?



What does the word “technology” mean?

Technology is not just inventions



“Systematic application of knowledge for practical purposes”

What does the word “technology” mean?



Shorten the Calving Season

• Use a shorter breeding season and/or market late-conceiving 
females based on a pregnancy diagnosis

• Culling cows is an opportunity not a failure on our part
• Free up equity that is currently tied up in animals that are poor 

investments

• The cow herd will never reach a level of productivity that you 
do not cull for
• Calving seasons do not spontaneously get shorter



Shorten the Calving Season

• “Grass sells a lot better wrapped in calf hide than it does 
wrapped in cow hide”
• Allocate forage (let alone equity) to more profitable enterprises

• Better strategies than carrying late-conceiving or open cow
• Extending length of the grazing season, feeding less hay/supplement
• Adding additional weight to calves post-weaning
• Increasing number of highly productive, early-conceiving cows
• Adding a stocker enterprise during months of peak forage availability



Front-Load the Calving Distribution



Front-Load the Calving Distribution



Why Use Estrus Synchronization?
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Natural Service (3 years; n = 526) Estrus Detection & AI (5 years; n = 1040)
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Cumulative Calf Crops at the MU Thompson 
Research Center Over 12 Years

Year 2006 2007 2008 2009 2010 2011 2012 2013

Mean calving 
day 79.2 80.9 59.2 56.2 53.7 47.2 39.5 38.7

Difference 
from 

2006/2007
0 0 21.7 24.7 27.2 33.7 41.4 42.2

Per calf 
increase in 

value
0 0 $87 $99 $109 $135 $166 $169

Herd 
increase in 

value
0 0 $19,100 $29,700 $32,700 $40,500 $49,800 $50,700

Economic Impact of Decreasing Length of the 
Calving Season in a Beef Herd

(Patterson, 2008)

(Lamb et al., 2015)
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NONO YESYES

Relationship between Follicular Waves and GnRH

GnRH injection can induce 
ovulation in large, healthy 
follicles more than 10 mm 

in diameter

YES

NO
GnRH injection cannot induce ovulation in smaller 
follicles, less than 10 mm in diameter (premature) 

and regressing follicles (aged and not healthy)

Diameter of follicles 
are based on the data 
from ultrasonographic

examination

> 10 mm

In cows, response rate to GnRH is only 
65% at a random time point.

(Vasconcelos et al. 1999, Geary et al. 2000)



Physiology of the Bovine Estrous Cycle 
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Physiology of the Bovine Estrous Cycle 
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7 & 7 Synch 
(Bonacker et al., 2020a and 2020b; Andersen et al., 2020)

• Research trials with > 3,000 beef cows on >20 producer locations across Missouri, 
Kansas, and South Dakota
• Full range of cow age, parity, condition, and postpartum intervals

• University of Missouri Agricultural Experiment Station beef herds
• Southwest Research Center (Mount Vernon) 
• South Farm Beef Research and Teaching Farm (Columbia)

• Cross Country Genetics, Westmoreland, Kansas
• Kirk Gray, DVM, MS; Clay Breiner, DVM; Joel Anderson, DVM

https://extension2.missouri.edu/g2023
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https://extension2.missouri.edu/g2023

Estrus Expression 
Before 

Fixed-Time AI

7 & 7 Synch 82%a
(631/773)

7 Day CO-Synch + CIDR 64%b
(495/776)

7 & 7 Synch 
(Bonacker et al., 2020a and 2020b; Andersen et al., 2020)









https://extension2.missouri.edu/g2023

Pregnancy Rates to Fixed-Time AI

Conventional Sexed Semen

7 & 7 Synch 72% a
(280/389)

52% c
(199/380)

7 Day CO-Synch + CIDR 61% b
(233/383)

44% d
(171/386)

Estrus Expression 
Before 

Fixed-Time AI

7 & 7 Synch 82%a
(631/773)

7 Day CO-Synch + CIDR 64%b
(495/776)

7 & 7 Synch 
(Bonacker et al., 2020a and 2020b; Andersen et al., 2020)



Tools vs Context
• Estrus synchronization has no value in and of itself
• Tool to achieve earlier conception within breeding period

• Artificial insemination has no value in and of itself
• Tool to generate more calves sired by specific sire(s)

• Value comes from the reproductive management 
context in which the right tools are used 
appropriately together
• Increase total value of calves weaned across the ranch
• Decrease costs associated with cow depreciation
• Decrease costs associated with inefficient use of labor, 

facilities, feed, or other resources
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