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It’s getting better…

CDN, 2015



But there is still considerable economic 
opportunity

CDN, 2015

• Milk/lactation 
is ~ the same 
from AFC ≥ 22

• Lifetime is ~ 
the same 
irrespective of 
AFC

• So, older AFC 
= shorter 
productive life



CDN, 2015



Reproduction

• ≥ 30% of pregnancies in a herd per year come from 
heifers
• Close to the proportion from 1st service in cows

• If the goal is to have heifers pregnant at 15 months, and 
CR = 50%, then must start by 13 months to have 87% 
pregnant on time, even if heat detection rate were 100%



Reproduction

• Set targets for size and age at first calving
• Calculate target rate
• Periodically measure heifers, starting at weaning
•Monitor % of heifers pregnant by 14-15 months



Heat Facts
Duration Mounts

Holstein Heifers 10.3  5.9 h 16.3  11.6

Holstein Cows 7.1  5.4 h 7.5  6.6

Dransfield et al, 
1998



Heifer “5 day” CIDR Ovsynch Protocol

Thatcher et al DCRC 2009

Colazo & Ambrose 2011

Rasimanickam et al 2014

CIDR in

PGF

CIDR out GnRH

TAI

5 days 72 h

• GnRH not needed at start (?)
• Single PGF on day 5 is sufficient (?)
• Expected CR 50 to 60%



CIDR 5d Cosynch 72 in heifers 
(Thatcher et al DCRC 2009)

Double PGF Single PGF

n CR at 45 d n CR at 45 d

Exp 1 128 51%

Exp 2 165 59%

Exp 3 farm 1 a 88 39% 88 38%

Exp 3 farm 2 101 55% 98 54%

Exp 3 farm 1 b 109 51% 109 46%

Exp 4 As Resynch
at 32 d

43 54% 40 55%

Exp 5 ‐ Descriptive 1st AI – 416
2nd AI ‐ 165

58%  (60 d)
47%

Exp 6 1st AI – conv
1st AI ‐ sexed

51%
42%

2nd AI – conv 52%



Include GnRH at the start?

CIDR in

PGF

CIDR 
out

GnRH

TAI

5 days 72 h

• 1 herd in Alberta
• 527 AI in 320 heifers 

13-16 months old
• 73% conventional, 

27% sexed semen 
(balanced)

• Heat detected
• GnRH: 14%
• No GnRH: 22%

+ or -
GnRH

Heat 
detection 

and AI 
days 6 pm 
and 7 am

MacMillan et al …Colazo JDS 2017



Include GnRH at the start?
Overall, pregnancy at AI not 
improved with GnRH at the start.

CR somewhat higher to detected estrus than 
TAI… but required 2 sessions of detection

MacMillan et al 2017

No GnRH*sexed
Overall 42 d pregnancy:

Sexed 54%
Conventional 60%



1 or 2 PGF in “5-day” CIDR Synch

• 4 herds: 2 in USA, 2 
in Turkey
• No trt*site

• Mean age 16 months

Say et al … Kasimanickam Therio 2016



1 or 2 PGF in “5-day” CIDR Synch
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Decisions, decisions…

DCRC 2018



Combined effects of GnRH-1 and 2X PGF

Lima et al JDS 2013

2 farms in Florida
1106 Holstein and Holstein x Jersey heifers
14 ± 2 months old 

1 farm in Florida
2144 Holstein heifers (80% 1st AI)
13.5 ± 1 month old



Combined effects of GnRH-1 and 2X PGF

Lima et al JDS 2013

GnRH AND 2X PGF better than No GnRH with 1 PGF



Combined effects of GnRH-1 and 2X PGF

Conclusions:
• Benefit to adding GnRH at start
• But then need to do 2 PGF Lima et al JDS 2013



TAI vs. Heat detection in heifers
• 611 heifers on 3 farms in California
• Dry lots
• Enrolled April – June 2014
• Tail chalk once daily.  Read after am feeding. If rubbed  AI that 

am

Silva, Lima, Thatcher, Santos JDS 2015



TAI vs. Heat detection in heifers

PGF q 14 dPGF



No overall difference in pregnancy at 1st AI 
(but TAI better with sexed semen)

Silva et al 2015



TAI synchronized return to estrus

Silva et al 2015



Median time to pregnancy
CON 14 d
TAI 2 d

AHR = 1.6 {1.4 – 1.9}

Silva et al 2015

Greater 
insemination 
rate drove 
greater 
pregnancy 
rate in TAI



Economic analysis
Inputs and assumptions:
• $2 per PGF or GnRH; $12/CIDR (2 uses)
• $10/h labour
• $6/straw semen; $18 sexed semen
• $2/preg check; all pregnancies confirmed
• $0.20/kg DM at 9 kg DMI/d during breeding; $0.17/kg at 13 kg DMI 

once pregnant
• Breed 30 heifers/h
• Insert 40 or remove 80 CIDR/h
• Tail chalk 120 heifers/h

Silva et al 2015



Cost per pregnancy was lower for TAI

Silva et al 2015



Cost per pregnancy was always lower for TAI

Silva et al 2015



Model of costs of simulated breeding 
programs for heifers
Inputs and assumptions
• 84 d programs, starting at 13 months old; heat detection 50 to 80%
1) timed AI for first and subsequent inseminations 
2) detection of estrus only 
3) timed AI for first breeding and detection of estrus for the remaining 
period
4) timed AI for first breeding followed by insemination upon detected 
estrus or resynchronized insemination after nonpregnancy diagnosis
• Feed cost $2/d
• Estrus detection includes PGF at start and q 14 d with CR 60% at 1st AI and 

54% after
• TAI assumes 3 AI q 40 d with CR 59, 55, 51 %
• Drug, semen, labour costs = ???



Model of costs of simulated breeding 
programs for heifers

Riberio et al 
2014



Model of costs of simulated breeding 
programs for heifers
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TAI, heat detection, or hybrid program
• 2 herds in NY
• Heifers enrolled 

at 12 mo old
• Sexed for 1st AI, 

conventional 
after

• TAI: GnRH at 
start; single PGF

• 93-100% cyclic 
at start

Masello et al (Giordano) JDS 2019

All groups:
Estrus detection after AI
If open at preg check at 
31 d  CIDR Synch TAI

1%

21%



TAI, heat detection, or hybrid program

Masello et al JDS 2019

Median d to preg
21
23
27

All‐TAI vs. PGF+AIE
HR = 1.2 {1.02‐1.4}



TAI, heat detection, or hybrid program

All sexed

All conventional

Overall 1st CR
ED: 46%
TAI: 40%
P=.10



Sexed semen
• Typically ~ 20% relative reduction in pregnancy/AI
• AI at detected estrus in heifers favoured

• Generally, no sexed*protocol interactions
• No particular TAI protocol is better for sexed semen

• Aim to breed closer to time of ovulation with sexed semen
• AI 12-24 h (ideally 24 h) after detection of standing heat
• 24-40 h after onset based on activity (data from cows, not heifers; 

Bombardelli & Chebel 2016)



Conclusions
• No consistent advantage to GnRH at start of 5 d CIDR Synch
• 2X PGF in 5 d CIDR Synch may (?) worthwhile
• But if adding GnRH, then do 2X PGF
• Heat detection needs to >70% (80%) to beat primary use of TAI
• Hybrid program works well with heat detection > 70%

• Taking charge/setting limits on insemination is a powerful first 
step


