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Chapter 1 

Introduction 
What is a cow’s job?  Think of her as your employee.  You provide her with housing, food & water, health 
benefits, etc.    In return she comes to the parlor 2‐3 times per day to be milked.   During her time  in the 
parlor she “works” for approximately 15 minutes.  You provide for her needs and in return she “works” for 
30 to 45 minutes a day.  Her work is to produce high quality milk. 

How does she produce high quality milk?  Initially, a heifer must have a calf.  At the end of gestation there 
is  an  increase  in prolactin  and uterine  lactogenic hormones  that  stimulate mammary development.    In 
subsequent years the process  is repeated with each pregnancy.   So, the cows must become pregnant to 
stimulate mammary development.   

Similarly, we know that the most productive time of the lactation is during peak milk.  That period occurs 
sometime  between  30‐150  days  in milk  (DIM).    The more  time  a  cows  spends  during  this  part  of  her 
lactation during her lifetime, the more profit she will generate.  The dairyman needs to maximize this time. 

Therefore, to maximize profit, cows need to become pregnant on a regular basis.  To accomplish getting a 
cow pregnant on a consistent basis, the reproductive program of a farm needs to be a high priority.  The 
reproductive program must also be relatively easy to  implement.    In this booklet you will find a practical 
way to improve your herd. 

Improvement  can  be measured  in  a  variety  of ways,  including  days  open,  days  to  first  service,  calving 
interval, etc.   However,  a  relatively new way of examining  a herd’s  reproductive performance  includes 
HEAT DETECTION RATE (HDR) and PREGNANCY RATE (PR).   National average, from various databases, for 
HDR and PR are 35% and 14%, respectively.  Herds that are in the top 10% for these parameters will have 
rates of greater than 60% and 20%.  From experience, herds that attain greater than 20% pregnancy rates 
will ultimately have excess heifers waiting to come  into the herd!    It creates a new area on the  farm to 
generate more profit. 

Let’s  say  there  is pen with 100  cows  in  it  and  today  they  are  all 60 days  in milk  (DIM).   The  farm has 
decided on 60 DIM as their voluntary waiting period, so all 100 cows are eligible to be bred.  Over the next 
21 days 35 of the 100 cows are bred.   Therefore, the HDR  is 35/100 or 35%.   Subsequently, 14 of the 35 
cows  that  were  bred  become  pregnant.    Now,  14/35  or  40%  is  the  conception  rate.    However,  for 
pregnancy rate you want to divide 14 by the 100 eligible cows or 14%. 

The definition of HDR and PR follows: 

HDR = # of cows bred / # of cows eligible to be bred for each 21 day period during a year 

PR = # of cows pregnant / # of cows eligible to become pregnant for each 21 day period during a year 
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Thus, actually PR incorporates HDR and conception rate.  PR equals HDR times conception rate.  If you do 
not have a software program that figures PR for you, you can  use your DHI reports.  It will give you the % 
of heat observed (equivalent to HDR).  You then can multiply this by your conception rate and get a crude 
estimate of PR. 

There have been several articles discussing the decline of fertility in dairy cattle.  This especially pertains to 
the  lactating cow.   There are several reasons for this decline,  including  inbreeding,  increased production, 
time management on the farm, nutrition, etc.   We do know that as a cow  increases her production, two 
effects on her estrus expression occur.  Those two effects are a decreased time in estrus and a decreased 
intensity of estrus expression.  A cow producing 100# of milk will only spend approximately 6 hours in heat 
rather than the usual 18 hours (more typical of a beef cow) that we have learned.  On top of that, she will 
make  far  fewer mounts  than  a  lower  producing  cow.   All  this  leads  to  a more  difficult      time  for  the 
producer to find the cow in heat.   

However, the conception rate among heifers has not declined to near the extent that it has in the milking 
herd.    So there is potential to reverse this trend of poor fertility.  There has been increased emphasis on 
sire selection for increased fertility using daughter pregnancy rate (DPR) and services per conception (SCR).  
Along  the same  lines crossbreeding has gained some  favor among producers.    It  is well known  that  the 
beef crossbred cows tend to be more fertile than a straightbred.  There is now data indicating the same in 
dairy cattle.  Also, the use of estrus synchronization has allowed producers to get more cows pregnant and 
subsequently start to put some selection pressure on fertility within their herds. 

The increase in the number of pregnant cows leads to the opportunity to do more voluntary culling and/or 
selling of excess breeding stock.  There are several ways to economically evaluate better reproduction.  An 
increase in days open can be valued at between $0.50‐4.50 per day, a pregnant cow is worth $250 to 600 
more than an open cow, or each % point increase in PR is equal to roughly $35 per cow.  This last estimate 
is the basis for the reproductive calculator that is included with this booklet.    

Unfortunately, no one  is going  to give you a bonus check  for being successful  in getting cows pregnant.  
However, with time and patience, the increase in the number of pregnant cows will allow the producer to 
voluntarily get rid of low producers, chronic problem cows, high somatic cell count cows, and poor fertility 
animals.  Likewise, producers that are attaining success with their reproductive programs are now able to 
merchandise excess bred heifers, which is a great addition to the cash flow of the farm. 
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Chapter 2
Economics of ReproductionEconomics of Reproduction
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Five ways to “Find 80 cents a Cow each day”
Mik H tjMike Hutjens

• Boost ComponentsBoost Components
• Long Day Lighting
• Fewer Days Open• Fewer Days Open
• Higher Pregnancy Rates
E t Milki• Extra Milking

2 out of 5 suggestions pertain to Reproduction
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What is the added value of a Pregnancy?What is the added value of a Pregnancy?

• A pregnancy is worth $200 500• A pregnancy is worth $200‐500
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What is the cost of an extra day 
open?

• $0 42 to $4 95 a day for a day open after 110• $0.42 to $4.95 a day for a day open after 110 
DIM.

ForFor 
examples 
let’s use:let s use:

$2.50/day$ / y
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What is your average Days Open?What is your average Days Open?

• 336 Herds on DHIA in Missouri• 336 Herds on DHIA in Missouri

• Average 184 days openAverage 184 days open

• Range from 84 to 358 days open

• National Average 165.8
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What is your average Days Open?What is your average Days Open?

• 184‐165=19184 165=19

• 19*2.5=47.5

• $47.5 lost due to excessive 
days open per cow in the herd vs 

national averagenational average
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What is the cost of poor reproduction?p p

• $35 per cow in the herd for each %• $35 per cow in the herd for each % 
point increase in Pregnancy Ratep g y
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What is Pregnancy Rate?What is Pregnancy Rate?

•100 cows
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How many were bred?How many were bred?

•33 )•33 cows (heat detection rate)
• Or more importantlyp y

•67 cows were not67 cows were not 
bred!bred!
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Howmany will become pregnant?How many will become pregnant?

12•12
• Therefore• Therefore

•The Preg rate is•The Preg rate is
12%12%
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What is Pregnancy Rate?What is Pregnancy Rate?

• 100 cows• 100 cows

• 33 cows bred

33/ 00 33% i• 33/100= 33%, Heat Detection Rate

• 12 diagnosed pregnant

• 12/100= 12% Pregnancy Rate

• These are Missouri averages!These are Missouri averages!
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What is your Pregnancy RateWhat is your Pregnancy Rate

• 336 Herds on DHIA in Missouri• 336 Herds on DHIA in Missouri

• 12.2 annualized average12.2 annualized average 
Pregnancy Rate

• National Average 15.1
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What is your Pregnancy RateWhat is your Pregnancy Rate

• Average herd in Missouri 110 cowsAverage herd in Missouri 110 cows

• Increasing Pregnancy rate from 12.2 to 15.1 
yields:yields:

•$95 40 per cow in the•$95.40 per cow in the 
herdherd
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Using the Reproduction Economics 
Spreadsheet

• Go to the following website to use theGo to the following website to use the 
spreadsheet:

http://agebb.missouri.edu/dairy/reproduction/
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Using the Reproduction Economics 
d hSpreadsheet
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Put in your herd’s numbers
( ll b )(yellow boxes)
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Where do you find your conception rate 
( ) d h d i ( )?(CR) and heat detection rate (HDR)?

• For PC Dart users:For PC Dart users:

• Report 801

l• For DHI only users:

• Report 202
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PC Dart Report 801PC Dart Report 801
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PC Dart Report 801PC Dart Report 801

Conception Rate

Heat Detection Rate
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DHI Report 202DHI Report 202
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DHI Report 202DHI Report 202
Conception Rate

Heat Detection Rate
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Fill in the cost of the medications and 
l blabor
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Now change Conception Rate
and

Heat Detection Rate
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Observe the change in $/herdObserve the change in $/herd
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Chapter 3
Creating  Presynch/Ovsynch 

Program in PC DartProgram in PC Dart
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InstructionsInstructions

• The following slides will lead you throughThe following slides will lead you through 
setting up a presynch/ovsynch program 
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Presynch/Ovsynch
--Click on “File”File
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Choose “Management Options”Choose Management Options
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--Select “Timed AI”Select Timed AI
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--Name Protocol from drop down 
d #1menu and at #1
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--Select “Minimum DIM to breed cows” (for breed event)

--Select “Day of week for start of program”
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--Apply changes
Cl--Close
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Click on “RPT”Click on RPT
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Click on Reproductive 
MManagement
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Choose report 134 (Ti d AI Eli ibl f ll t) andChoose report 134 (Timed AI—Eligible for enrollment) and 
be sure to mark the POS (Pre-synch) selection
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The Report will look somewhat like 
h b lthat below (return to previous window in PC Dart)

These cows will be receiving the 
first injection of prostaglandin of 
the presynch programthe presynch program.
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Choose report 134 (Ti d AI Eli ibl f ll t) andChoose report 134 (Timed AI—Eligible for enrollment) and 
be sure to mark the POS (Pre-synch) selection
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Select a “Assign Tmp Group #”
(98 for example) and then choose report “134.” This will generate a ( p ) p g

report so PC Dart know which cows are in temp group 98.
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Choose the Input DeskChoose the Input Desk
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Use the “Select Animal(s) Before Showing 
d th th “Ti d AI”Input Form” and then the “Timed AI”
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Choose the “Key Entry” Option and 
“S l b G T G ”“Select by Group or Temp-Group”
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Enter your Tmp Group # (98)
d h Dand then Done
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The selection will be similar to the 
b lscreen below 
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Now you want to “Apply to all”Now you want to Apply to all
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Choose “S Start her on TAI”
Ch h “TAI R f D ”Choose the “TAI Reference Date”
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Choose from the “Available TAI 
l ” d h “D ”protocols” and then “Done”
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PC Dart will then apply the protocol 
ll h i 98to all the cows in temp group 98

The goal of the program: a pregnant cow!
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Chapter 4
Creating a Resynch Program in 

PC DartPC Dart
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Resynch
‐‐Click on “File”

File
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Choose “Management Options”Choose  Management Options
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‐‐Select “Timed AI”Select  Timed AI
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‐‐Name Protocol from drop down menu (note name of 

protocol) and at #2
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‐‐Select “Minimum DIM to breed cows” (for breed event)
Select “Day of week for start of program”‐‐Select “Day of week for start of program”
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‐‐Apply changes
l‐‐Close
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Now you will be able to enroll open cows back 
i h !into the program!

• How do you enroll open cows?How do you enroll open cows?
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Choose the Input DeskChoose the Input Desk
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Use the “Select Animal(s) Before Showing Input 
d h h “Ti d AI”Form” and then the “Timed AI”
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Choose the “Pick List” OptionChoose the  Pick List Option
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Click all the open cows that need to be re‐
ll d d h h “ l ll”enrolled  and then choose “Apply to All”
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Choose “S” for Start her on TAI and the date you want 
t t t f ll d b th TAI P t lto start followed by the TAI Protocol
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Choose “Done” and PC Dart will apply 
h h ll h hthe resynch to all the chosen cows
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Chapter 5Chapter 5
Enrolling Cows into a 

S h i ti P t C l iSynchronization Program at Calving
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Choose the Input DeskChoose the Input Desk
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Choose “Select Animal(s) Before Showing Input 
F ” d h h k “D fi Ch i E ”Form” and then check “Define Chain Events”

(No chain)
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The screen will have changed and be 
l b lsimilar to below
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Choose “Calved” and then “Timed AI” 
f ll d b “ ”followed by “Save”
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Steps to take when a cow calvesSteps to take when a cow calves
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Choose the Input DeskChoose the Input Desk
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Choose “Select Animal(s) Before Showing Input 
F ” d h “C l dTi d AI”Form” and then “CalvedTimed AI”
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Choose your “cow(s)” and “Apply 
d d ll ”Individually”
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Select the appropriate information in regard to 
d lf d h “D ”date, calf, etc and then “Done”
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Choose “S” to start on Timed AI, then select the 
TAI l d fi ll “D ”TAI protocol, and finally you are “Done”
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The cow will now be in the 
h/ hpresynch/ovsynch program!

76



Chapter 6p
Using PC Dart Reproductive Synch 

Programs on a Weekly BasisPrograms on a Weekly Basis
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How do you apply it every week?
Choose “Reproductive Management”
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Big PictureBig Picture

• To obtain a list of all the cows ENROLLED inTo obtain a list of all the cows ENROLLED in 
the program and when they should receive 
the proper injection select “report 135 ”the proper injection, select  report 135.

• This gives you an overview of what to expect

S lid• See next slide
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Click on “Include User Defined  Protocol 
( ) d ibl ”(POS) and possibly Resync”

Report 135
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Output of report 135 Time AI (All p p (
Dates)
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Injection Day!
Choose report 137 (be sure to check the synch 

program, could be both POS and ReSync)
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Output of Report 137Output of Report 137

This is the list you will take
out to the pens
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To see which cows will be on the 
synchronization list next week

Choose Report 136p
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Output of Report 136Output of Report 136
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Ovsynch 56 Monday (7 days) Monday (2 days) Wednesday Thursday
GnRH PGF2 GnRH Breed

AM AM 4:00 PM AM

Cosynch 72 Monday (7 days) Monday (3 days) Thursday
GnRH PGF2 Breed

AM AM GnRH

SelectSynch Monday (7 days) Monday
GnRH PGF2

AM AM

Presynch + Ovsynch Monday (14 days) Monday (14 days) Monday (7 days) Monday (2 days) Wednesday Thursday
PGF2 PGF2 GnRH PGF2 GnRH Breed
AM AM AM AM 4 PM AM

Presynch + Cosynch Monday (14 days) Monday (14 days) Monday (7 days) Monday (3 days) Thursday
PGF2 PGF2 GnRH PGF2 Breed
AM AM AM AM AM

G6G Ovsynch Monday (2 days) Wed (6 days) Monday (7 days) Monday (3 days) Thursday

PGF2 GnRH GnRH PGF2 Breed
AM AM AM AM AM

CIDRsynch Monday (7 days) Monday (2 days) Wednesday Thursday
CIDR CIDR GnRH Breed

IN Out 4:00 PM AM
GnRH PGF2

AM AM

CIDR Cosynch Monday (7 days) Monday (66 hours) Thursday
CIDR CIDR Breed

IN Out 2PM 8:00 AM
GnRH PGF2 Give GnRH at

AM 2 PM Breeding

Heat detect and Breed

Chapter 7
Estrus Synchronization Programs
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Definitions 
 

Calving interval ‐‐‐The time between when the cow delivers a calf until the next 
calf is born 

Conception rate ‐‐‐The percentage of the number of cows that conceive divided 
by the number bred at the time of pregnancy check 

Days open‐‐‐The time from when a cow calves until when she conceives 

Days to first service‐‐‐ The time from when a cow calves until the first time she is 
bred 

Estrus synchronization‐‐‐ A program to group the heats in animals 

First service conception rate‐‐‐ The percentage of cows that conceive at the time 
of their first breeding  

Heat Detection Rate‐‐‐ Number of cows bred divided by the number of cows 
eligible to get bred over a 21 day period 

Pregnancy Rate‐‐‐ Number of cows that became pregnant divided by the number 
of cows eligible to get pregnant over a 21 day period  

Voluntary waiting period‐‐‐ A specified time after a cow calves that no breeding 
takes place or the time when you will start breeding your cows 
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