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Building a 
Foundational Repro 

Program

Paul M. Fricke, Ph.D.
Professor of Dairy Science

Maslow’s Hierarchy of  Needs

$
Sexed & 

Beef Semen
Optimize Heifer 

Growth and Repro 
Get Your Herd into the 

High Fertility Cycle

Achieve Excellent Repro

Dr. Fricke’s Hierarchy of  Repro Needs
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Published 
in 1895

-2

0

2

4

6

8

10

12

14

16

B
re

e
d

in
g

 V
a

lu
e

 fo
r D

P
R

 (%
)

100

105

110

115

120

125

130

135

140

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Trend for increased 
Days Open from 1955 
to 2000 associated 
with decreasing 
reproductive genetics
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Decrease in Days Open 
from 2000 to today is 
NOT associated with  
reproductive genetics
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Increased Fertility
- Fertility Programs
- The High Fertility Cycle

Increased Service Rate
- TAI programs
- AAM technology

33%

47%
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49%
n=294

39%
n=284

SR=100%

SR=78%% pregnant cows at 110 DIM: 49 vs. 30

ThinEmaciated Average Fat Obese

1 2 3 4 5

 BCS is a noninvasive method for 
estimating fat stores in live cows.

 Define: Ratio between amount of  
fat to the amount of  nonfat matter 
(water, protein, ash) in the body of  
a living animal.

 Body condition change is an easy 
way to assess energy balance on 
farms. 

Body Condition Scoring

7

8

9



1/18/2023

4

Jack H. Britt
AABP 24th Annual Convention, 1992

n = 30 n = 46

n = 30 n = 46

Jack H. Britt
AABP 24th Annual Convention, 1992

CR = 62%

CR = 25%

Jack H. Britt
AABP 24th Annual Convention, 1992

“The Britt Hypothesis”
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Three Studies: 
Relationships among changes in 
body condition score (BCS) and 
reproduction in lactating dairy cows

• Carvalho et al., 2014 
J. Dairy Sci. 97:3666-3683 

• Barletta et al., 2017
Theriogenology 104:30-36 

• Middleton et al., 2019
J. Dairy Sci. 102:5577-5587

Does Body Weight change early 
postpartum affect embryo quality?

Cows losing more BW early postpartum will have poor 
embryo quality

Maintain
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Materials  & Methods

71 lactating dairy cows from 1 farm were
Synchronized and superstimulated for 1st

service

16

8 x FSH – decreasing doses

~24 H~34 H

PGF2α

hCG

7 Days

Embryo 
Collection

Follicular 
Ablation

AI 12h and 24h 
after hCG

P4 – 3.5 Days

US USBS
7 Days

Ovsynch

+CIDR

% Body weight change

%
 B

od
y 

W
ei

gh
t C

ha
ng

e
fr

om
 fi

rs
t w

ee
k

-10

-8

-6

-4

-2

0

2

4

6
First Quartile

Second Quartile

Third Quartile

Fourth Quartile

A
Group P < 0.001
Week P < 0.001

Group x Week P < 0.001

Week Postpartum

0 1 2 3 4 5 6 7 8 9 10

NEFA concentrations

First Quartile

Second Quartile

Third Quartile

Fourth Quartile

N
E

F
A

 (
m

E
q/

L)

100

200

300

400

500

600

700

800 B

Group P = 0.11
Week P < 0.001

Group x Week P = 0.002

Week Postpartum

0 1 2 3 4 5 6 7 8 9 10

16

17

18



1/18/2023

7

Embryo Characteristics

Quartile

Fourth Q
Lost + 

Third Q
Lost

Second Q
Maintain

First Q
Gain

P-
value

CL (no.) 18.4 ± 2.6 18.4 ± 1.7 19.0 ± 1.7 16.0 ± 2.0 0.67

Fertilized 
embryos (%)

76.9 ± 7.1 77.0 ± 6.6 77.6 ± 7.6 78.4 ± 7.1 0.99

Quality 1 & 2 
embryos (%)

38.0 ± 8.7 61.3 ± 8.2 60.6 ± 9.4 63.4 ± 8.6 0.14

Degenerate 
embryos (%)

35.2 ± 8.5a 12.6 ± 4.6b 14.5 ± 6.3b 9.6 ± 3.7b 0.02

Qual 1 & 2 of  
Fertilized (%)

48.4 ± 9.5a 78.3 ± 6.6b 72.6 ± 9.5b 77.7 ± 7.4b 0.05

Degenerate of  
Fertilized (%)

46.9 ± 9.6a,A 17.4 ± 6.4b,B 24.8 ± 9.3ab,A 16.2 ± 7.0b,B 0.04

• Cows from 91 dairy 
herds were sampled for 
NEFA and BHBA 
prepartum (n = 1,164) or 
postpartum (n = 1,095).

• Cows with NEFA 
concentrations > 0.27 
mEq/L resulted in 16% 
decreased risk of 
conception within 70 d 
after the VWP (P = 0.05). 

Does a change in BCS early postpartum 
affect fertility to TAI?

Cows losing more BCS early postpartum will have 
decreased fertility at first TAI

Maintained
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% of  cows, BCS at calving and 21 DIM

BCS Change P-Value

Lost Maintained Gained BCS

% cows 42
(789/1887)

36
(675/1887)

22
(423/1887)

-

% Primi. 47
(373/789)

53
(356/675)

55
(233/423)

0.02

BCS at
calving 2.93±0.01ª 2.89±0.02ab 2.85±0.02b 0.005

BCS at
21 DIM 2.64±0.01c 2.89±0.02b 3.10±0.02a <0.001

BCS Δ -0.29 0.0 +0.25

ECM (kg/d)1 30.9±0.4 31.5±0.4 28.7±0.4 0.3

1From calving to 21DIM

P/AI to Double-Ovsynch
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40 d after TAI 70 d after TAI

Lost Maintained Gained

BCS change: P < 0.001
Parity: P < 0.001
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78.3a

423 423

BCS change: P < 0.001
Parity: P < 0.001

Case Study Extreme Example
A nutritionist called me about a 450-cow dairy with 
severe repro problems

• 21-d Pregnancy Rate: 8%
– <20% = poor
– 21% to 25% = OK with room for improvement
– 26% to 30% = excellent
– >30% = outstanding

• 21-d Service Rate: 33%
– Goal: >60%

• Conception Rate: 39% overall
– No sexed semen used in lactating cows
– CR is difficult to benchmark; many factors are involved
– Goal: 45% to 55%
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Far-Off  Dry Cows

Early Lactation Cows

Unpublished Analysis
Megan Lauber, MS student

Dry off  
BCS

Calving Fresh 
BCS

1st service

- 60 
DIM

0
DIM

30
DIM

60
DIM

BCS change
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Demographics by BCS change
BCS Change from Dry off  to 30 DIM

Q1
n = 608 

Q2
n = 672

Q3
n = 650

Q4
n = 449

BCS Change -1.5 to -0.75 - 0.50 -0.25 0 to 0.75

BCS Change
(Mean ± SEM)

-0.84 ± 0.01 -0.50 ± 0 -0.25 ± 0 0.04 ±0.01

Parity
(Mean ± SEM) 3.47 ± 0.06 3.07 ± 0.05 2.86 ± 0.5 2.73 ± 0.06

Week 8 Milk (lbs) 117 117 113 108

1st F:P Ratio
(Mean ± SEM) 1.30 ± 0.02 1.25 ± 0.01 1.21 ± 0.01 1.19 ± 0.01

Pregnancy outcomes, d 32
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Pregnancy outcomes, d 60
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Pregnancy Loss, d 32-60
15
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Question:
How can we get cows to gain 
or maintain BCS after 
calving?

BCS change from 21 days before 
calving to 21 days after calving
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Effect of  BCS Change on Health Events
Barletta et al., 2017; Theriogenology 104:30-36.

Event Lost Maintained Gained

50% 
(116/234)

22%
(52/234)

28%
(66/234)

Metritis 23% 21% 20% 

Mastitis 29%b 17%a,b 17%a

Ketosis 27% 19% 15%

Pneumonia 15% 12% 9%

>1 Event 63%b 46%a 39%a
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116 116

P/AI to TAI after a fertility program
Barletta et al., 2017; Theriogenology 104:30-36

Overall, 50% of  cows lost BCS from 21 d 
before to 21 days after calving
Barletta et al., 2017; Theriogenology 104:30-36
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Question:
How can we get cows to 
gainor maintain BCS after 
calving?

Answer:
Avoid calving over-conditioned 
cows!

Question:
How can we avoid calving 
over-conditioned cows?

Effect of  previous calving interval 
on BCS at calving
Middleton et al., 2019; J. Dairy Sci. 102:5577-5587
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Effect of  previous calving interval 
on BCS change calving to 30 DIM
Middleton et al., 2019; J. Dairy Sci. 102:5577-5587

Effect of  BCS change on health 
events
Middleton et al., 2019; J. Dairy Sci. 102:5577-5587

7 Health Events 
Retained placenta, twins, dystocia, ketosis, 

displaced abomasum, pyometra, metritis

Effect of  BCS change after 
calving on fertility to first TAI
Middleton et al., 2019; J. Dairy Sci. 102:5577-5587

More 
pregnancy 

loss
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ThinEmaciated Average Fat Obese

1 2 3 4 5

Re-think BCS targets
2001 BCS Recommendations: 

Calving: 3.25 to 3.75
Early: 2.50 to 3.25
Mid: 2.75 to 3.25
Late: 3.00 to 3.50

Dry Off: 3.25 to 3.75

Too High!
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Double-Ovsynch for first TAI

Sun Mon Tue Wed Thu Fri Sat

GnRH

PGF

GnRH

GnRH

PGF PGF GnRH TAI

7 Days

G1 PGF G2

16 h

TAI

Pre-

G1

56 hPGF G2
16 h

TAI

CL+

25-32 d
After TAI

32-39 d After AI
Pregnancy 

Diagnosis with US

Resynch for 2nd

and greater TAI

P4 Insert

PGF

56 hCL-

24 h 32 h

24 h 32 h7 d

TAI for First Three Inseminations

76 DIM

176 DIM

Parity 21-d Preg Rate Service Rate P/AI

All cows 31% 66% 50%
Primiparous 41% 70% 61%

Multiparous 29% 65% 47%

VWP = 76 d
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BREDSUM By Times Bred
January, 2019 to January, 2020

90%
pregnant
after 3 AI
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