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Dexcel (DairyNZ) New Zealand

2003-2004
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Holsteinization of New Zealand 
Friesian Cows

Harris and Kolver, Journal of Dairy Science 84(E Suppl):E56-E61.



Cow and sire daughter pregnancy rate 
(1957 to today)

USDA AIPL 2015
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Yearly averages for conception rate to artificial insemination for lactating dairy cows in either New York 
State (United States; Butler, 1998) or Ireland (O’Farrell and Crilly, 1999) during the past half-century.



Butler (2014) Reproduction 8:s1 15-26 



It’s not your grandparent’s dairy repro 
program anymore!

• Ovsynch

• Resynch

• DPR

• SCR

• Genomics

• Sexed semen

• Blood pregnancy test (PAG)

• Cloning

• Gene editing

Large Dairy Herd Management 
(1992) does not mention . . .
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Fertility markers on chromosome 18
Price et al. (2010)

Innovations of the past decade: 
Bovine SNP chips and 

the identification of fertility markers



DNA marker based genetics
(Genomics)
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Genomics will accelerate genetic 
progress and redefine “high fertility”
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Net Merit – over the years

USDA AIPL 2014
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EBI (Ireland) vs. Net Merit (USA) 

Production

Fertility

Calving

Beef

BW

Health

EBI

38% (Ireland)

42% (USA)

35% (Ireland)
34% (USA)
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Worldwide genetic indices
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1980         1985       1990        1995       2000        2005        2010        2015

PTA Fat + Protein (kg)

PTA Calving Interval (d)

Genetic change over time
Irish cows



1.07 million Irish dairy cows
On farms on 30 June 2013

ICBF News, 10 Sept 2013
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10-year trends
milk production and fertility

USDA AIPL 2015
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Now is the time to define 
“high fertility”!

Pregnant after an observed 
in estrus and AI

Pregnant after a timed AI

//upload.wikimedia.org/wikipedia/commons/2/29/Dehorned_dairy_cow.jpg
//upload.wikimedia.org/wikipedia/commons/2/29/Dehorned_dairy_cow.jpg


Innovations in dairy reproduction

• Highly Effective Synch Programs for Cows

– Presynch Ovsynch

– G6G

– 5 day Cosynch 72

– Double Ovsynch

• Highly effective Resynch Programs for 
cows
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Programs for grass-based dairies
are different!

•Calving seasons

•Planned start of mating 
dates

•Late calvers

•Non-cyclers
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Programs for grass-based dairies
are different!

• Highly effective synch programs for cows

– CIDR_Ovsynch_56

– Southwest Center Synch

– Show_me_synch

• Highly effect synch programs for heifers

– Show_me_synch

• Highly effective resynch programs for cows

– CIDR_Ovysnch_56
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Reproduction – SW Center
University of Missouri

2014 2013 2012 2011 2010 2009 2008 2007 2006 Goals

Submission Rates

1st 3 weeks 100.0 100.0 100.0 89.1 74.2 75.5 72.6 70.8 87.1 87

1st 6 weeks 100.0 100.0 100.0 95.7 85.6 92.6 92.6 93.75 96.1

1st 9 weeks 100.0 100.0 100.0 91.8 96.8 96.8 100 100

Pregnancy Rates

1st 3 weeks 57 75.6 71.6 41.4 36.1 43.6 43.2 42.7 57.7

1st 6 weeks 88.5 88.9 87.0 78.4 51.5 62.8 64.2 66.7 75.6 75

1st 9 weeks 97.8 93.8 86.6 80.9 76.8 84.2 86.8

TAI        TAI      TAI   Synch



Synchronization vs none – 100 cow herd
Stacey Hamilton (University of Missouri)

23-Jan 24-Jan 25-Jan 26-Jan 27-Jan 28-Jan 29-Jan 30-Jan 31-Jan 1-Feb 2-Feb 3-Feb

1259331
Non-
Synch 38 42 41 44 45 44 45 42 43 44 44 44

1288102 Show-Me 38 42 41 41 43 45 45 43 44 44

$20 

# milk/100 cows mean calving date
Gross 
Income Income/synch cost Labor

Non-Synch 1,259,331 2/19 $251,866.14 $251,306.14 1 hour/day heat detection @ $10/hr

Show-Me 1,288,102 2/5 $257,620.32 $256,257.82 

cost/cow 100Labor TOTAL
non-
synch hrs ShowMe hrs

Non-Synch 1 100 460 560
breedin
g 4

CIDR 
removal 1.5

Show-Me 121200 162.5 1362.5 Lut 1

46 GnRH 1

460 Breeding 2.5 1.5

Advantage above synch cost Repeat

Show Me vs Non 
Synch

$4,951.68 

Breeding 1.25

16.25

162.5



Paul Fricke (WI) and 
Stephen Butler 

Moorepark cows

55 cows TAI on one day; 
34 pregnant cows (62%)

But I can’t handle 100’s of cows calving 
on the same day . . .

Mean = 276; SD = 4.5

Fricke et al. (2015)

34 pregnant TAI cows calved over 2 weeks . . . as expected!

http://cafnr.missouri.edu/
http://cafnr.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/


follow the plan 
(no freelancing)

and then . . .

Start with a plan 





Getting them bred!

Start with a 
clean, 

comfortable, 
healthy cow 
in good body 

condition
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Estrous Cycle Control
(Programmed Breeding)

• Prostaglandin

• GnRH

• Progestogens
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Synchronization of Follicular Waves

0 7Days

GnRH PGF GnRH (56 h)

9

* Ovulation

http://cafnr.missouri.edu/
http://cafnr.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/


Fixed Time AI Protocol with CIDR

Days

GnRH

0 7 10

(56 h)

PGF GnRH 

CIDR

TAI 

(16 h)

Ovsynch_56CIDR_Ovsynch_56

http://cafnr.missouri.edu/
http://cafnr.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/


Timed AI pregnancy results
CIDR_Ovsynch_56

Moorepark  and Missouri cows

P/AI (PAG test):

Missouri: 79/155 (51%)

Moorepark: 17/32 (53%)
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FTAI protocol for Dairy and Beef Heifers
Show-me Synch

PG
CIDR®

0 14

…16 d…

30 …66hr

AI

GnRH

Treatment days

14-d CIDR-PG (Show-me Synch; Mallory et al., 2011)

FTAI pregnancy rate totals: 
1729/2656 (65%)

Mallory et al. (2011) J. Anim. Sci. 89:1358-1365
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Missouri Dairy Results since 2010 
Show-me synch (heifers) 

From Scott Poock

• 83/120 (69.1%) pregnant to TAI for 
conventional semen

• Jersey heifers 34/60 (56%) to TAI with gender 
selected 

• 4 years at SWC, 70-74% to TAI with 
conventional semen



Show-me Synch (14dCIDR_TAI) 
Program for cows

d 0 d 14

PGF2α

GnRH  TAICIDR 19 d

d 33…56 h…72 h

Escalante et al. (2013) J. Dairy Sci. 96:300-306.
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Missouri Dairy Cow Results 
(Dr. Scott Poock)

• 7 day CIDR program vs 14 day CIDR 
(Show-me Synch)

• No difference between the 2 programs 
(50-60% PR to TAI depending on farm)

• Majority of producers choose the short 
program



Show-me synch vs. SW Center Synch for cows

SW Center Synch (Control) Program

http://agebb.missouri.edu/dairy/grazing/protocols/index.htm

Escalante et al. (2013) J. Dairy Sci. 96:300-306.
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SW Center Synch (Control) Program

Escalante et al. (2013) J. Dairy Sci. 96:300-306.

M
SDPGF2α

21 days

PGF2α

11 days
PGF2α

CIDR

-24 -21 -17 -14 -10 -3
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Show-me synch vs. SW Center Synch (Control)
Survival – Interval to first AI

Escalante et al. (2013) J. Dairy Sci. 96:300-306.
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Show-me synch vs. SW Center Synch (Control)
First insemination

Escalante et al. (2013) J. Dairy Sci. 96:300-306.
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Show-me synch vs. SW Center Synch for cows
Pregnant cows/total number of cows

Escalante et al. (2013) J. Dairy Sci. 96:300-306.
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Show-me synch vs. SW Center Synch for cows
Survival – interval to pregnancy

Escalante et al. (2013) J. Dairy Sci. 96:300-306.
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Second insemination is messy business!



Second insemination

You need a plan . . .

and doing nothing or letting the 
bull deal with it may not  be the 

best plan!
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Step 1

Start with
FIRST insemination
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Step 2

Get your heat detection 
in order

http://cafnr.missouri.edu/
http://cafnr.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/


Step 3

Resynch non-pregnant cows
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Pregnancy diagnosis
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DCRC Protocol Sheet
Free and on line

www.dcrcouncil.org
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3 d7 d

Why d32_Ovsynch is popular for 
second insemination resynch

• Allows cows to come into estrus and be inseminated 
before resynch is started.

• Excellent fertility for second AI (theoretically started on d 
5-10 of cycle)

• Fast and definitive ultrasound examination (d 39)

• Resynch treatments on same day as first AI treatments

Lucy (2012) WCDS Proceedings

First AI GnRH PD
PGF

GnRH
+ AI

32 d

42 d
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Sun Mon Tue Wed Thur Fri Sat

Week 1 GnRH 

Week 2 PGF GnRH TAI

0 1 2

Week 3 4 5 6 7 8 9

Week 4 11 12 13 14 15 16

Week 5 18 19 20 21 22 23

Week 6 25 26 27 28 29 30

Week 7 32 33 34 35 36 37

TAI Breeding Calendar – PAG only – 28 d resynch

28 Days

PREG √

PGF GnRH           TAI

No heat detection

CIDRGnRH
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Green et al. (2011) Theriogenology 75:320-328.

103 dairy cows

First AI pregnant 55.3%

Resynch AI pregnant 41.3%

4 week in-calf rate 73.8%

Blood pregnancy 
test  (PAG) 
25 days after AI
Blue = pregnant
Clear = open

51 beef cows

First AI pregnant 70.6%

Resynch AI pregnant 46.2%

4 week in-calf rate 82.4%

Lucy, Hamilton, and Poock (unpublished).
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Show-me synch vs. CIDR-Ovsynch 
with or without Resynch

Grazing dairy cows

Lucy, Hamilton, and Poock (unpublished).

Program used for first AI

Show-Me-Synch CIDR-Ovsynch

Program 

used for 

second 

AI:

Resynch Show-me synch

Resynch

CIDR-Ovsynch

Resynch

Bulls Show-me synch

Bulls

CIDR-Ovsynch

Bulls
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Show-me synch vs. CIDR-Ovsynch for cows
Resynch protocol

Lucy, Hamilton, and Poock (unpublished).
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Show-me synch vs. CIDR-Ovsynch 
with or without Resynch

Lucy, Hamilton, and Poock (unpublished).

Program used for first AI

Show-Me-Synch CIDR-Ovsynch

Program 

used for 

second 

AI:

Resynch Show-me synch

Resynch

CIDR-Ovsynch

Resynch

Bulls Show-me synch

Bulls

CIDR-Ovsynch

Bulls

51%
(n=155)

45%
(n=147)

41%
(n=78)

47%
(n=79)

81%
(n=78)

71%
(n=77)

64%
(n=74)

67%
(n=73)

4
 w

k 
in

C
al

f 
ra

te
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First AI (whole herd synchronization program)

Second AI (whole herd re-synchronization program)



Take home messages for grass-
based dairy farmers

• Real progress is being made toward 
improving fertility and increasing milk 
production per cow.

• Be aware and open to new technology 
that can increase productivity and bring 
calving interval to the desired 365 days.



Thank you!


