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review: The { of spontaneous versus synchronized
ovulations on the reproductive performance of lactating dairy cows*

P. M. Fricket & and M. C. Wiitbank
Departmentof A 40 Dy

3. University of Wiaconsn-Madiscn, Wadis

P/AI of lactating Holstein cows based onpletely or mostly on Al after estrus vs. timed Al
after submission to various protocols for first insemination.
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PIAI (%)
Study TAI Protocol Estrus TAI P-value A (%)
Pursley et al., 1997a Ovsynch 39 37 NS -
Pursley et al., 1997b Ovsynch 39 38 NS -
Chebel & Santos, 2010 Presynch-Ovsynch 33 40 0.14 -
Strickland et al., 2010  Presynch-Ovsynch 31 44 <0.01 +42
Gumen et al., 2012 Presynch-Ovsynch 36 60 <0.05 +67
Fricke et al., 2014 Presynch-Ovsynch 32 40 <0.01 +25
Santos et al., 2017 Double-Ovsynch 39 49 <0.05 +26
Sitko et al., 2023 Double-Ovsynch 49 58 <0.01 +118

J. Dairy Sci. 100:8507-8517
htips:/idoi.org/10.3168/jds 2017-13210
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Fertility of lactating Holstein cows submitted to a Double-Ovsynch
protocol and timed artificial insemination versus artificial insemination
after synchronization of estrus at a similar day in milk range

SR=100%

GnRH PGF GnRH GnRH PGF PGF GnRHTAI 49%

7d 3d 7d = 7d 4 32h _16h
. - . ¢-o—0-0 n=294

Double-Ovsynch

Estrus Estrus detection + Al
GnRH PGF l PGF PGF 39%
7d 14d 24 7d
e ® oo n=284
5043 7243 7443 77£3 813

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

0 BCS is a noninvasive method for
estimating fat stores in live cows.
0 Define: Ratio between amount of
fat to the amount of nonfat matter
i (water, protein, ash) in the body of
£3 a living animal.
c 0 Body condition change is an easy
way to assess energy balance on

Y ﬂ farms.
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Emaciated Thin Average Fat Obese

Jack H. Britt
AABP 24th Annual Convention, 1992
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Jack H. Britt
AABP 24th Annual Convention, 1992
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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
11
% itp ol org10.516811ds. 20137609
"5,‘ § ©American Dairy Science Association®, 2014
Relatlonships between fertility and postpartum changes
in body condition and body weight in Iactating dairy cows
P.D. Carvalho,* A. H. Souza,"' M. C. A d 2 M. * M. M. Herlihy,*
H. Ayres,* A. R. Dresch,* L. M. Vlelra J.N. Guenlher R.R GrummurtF M Flicke
R D‘ Sh?ver andM C Wlllbank [
4 r | 4 4 |
?ﬁa Y iy Y
DEPARTMENT OF
DAIRY SCIENCE

University of Wisconsin-Madison
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Does Body Weight change early
postpartum affect embryo quality?

Calving

21 DIM %

Cows losing more BW early postbartum will have poor
embryo quality
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NEFA concentrations
800+
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Embryo Characteristics
Quartile
Fourth Q Third Q Second Q FirstQ P-
Lost + Lost Maintain Gain value
CL (no.) 18.4£2.6 18.4%17 19.0%1.7  16.0%20 067
Fertilized 76.9+74 77.0£6.6 77.6:7.6  78.4%74 099
embryos (%)
Quality1&2 554,57  61.3:82 60.6£9.4 634:86  0.14
embryos (%)
Degenerate 55, ,850 12.6+4.6° 145:6.3> 0.6:3.7°  0.02
embryos (%)
Qual 1 & 2 of

+9.52a +6.6P +9.5b +7.4b
Fertilized (%) 48.4£9.5 78.3+6.6 72.6%9.5 777274 0.05

Degenerate of

LA 0B b,A b8
Fertilized (%) 46.919.62A 17.4+6.4 24.8 £9.3°! 16.2+7.0 0.04

17

5—" ,‘ J. Dairy Sci. 93:1596-1603
;@\' doi:10.3168/jds.2009-2852
3

® American Dairy Science Association®, 2010,

Associations of elevated nonesterified fatty acids and B-hydroxybutyrate
concentrations with early lactation reproductive performance and milk
production in transition dairy cattle in the northeastern United States

P.A. Ospina,* D. V. Nydam,t' T. Stokol,t and T, R. Overton*

“Depariment of Animal Science, Callege of Agriculiure and Life Sciences, and
tDepartment of Population Medicine and Diagnostic Sciences, College of Veterinary Medicine, Comell University, Ithaca, NY 14853

* Cows from 91 dairy 100
herds were sampled for 95 “°~ NEFA = 0.27 mEq/L
NEFA and BHBA £ 90 NEFA < 0.27 mEg/L
prepartum (n=1,164)or £ g5
postpartum (n =1,095). § 80
* Cows with NEFA 8 75
concentrations > 0.27 2 2
mEqg/L resulted in 16% 2 65
decreased risk of £
conception within 70 d < ssh . . —

after the VWP (P=0.05). 0 20 40 60 80

Days to conception from voluntary waiting period
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Does a change in BCS early postpartum
affect fertility to TAI?

Calving

/ W A,

21 Du\/l“%,;f ‘,.,q, Wy

¥
%

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

9/11/2023
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% of cows, BCS at calving and 21 DIM

BCS Change P-Value
Lost Maintained Gained BCS
% cows 42 36 22 _
(789/1887) (675/1887) (423/1887)
% Primi. 47 53 55 0.02
(373/789) (356/675) (233/423) :
BCS at N
calving 2.93+0.01 2.89+0.022b  2.85:0.02° 0.005
BCS at
21 DIM 2.64+0.01¢ 2.89+0.02° 3.10+0.022  <0.001
BCS A -0.29 0.0 +0.25
ECM (kg/d)? 30.9+0.4 31.5+0.4 28.7+0.4 0.3

1From calving to 21DIM

20
P/Al to Double-Ovsynch
BCS change: P < 0.001 BCS change: P < 0.001
Parity: P <0.001 Parity: P <0.001
B Lost OMaintained B Gained
- 100 -
> 50 | 83.52 1830
<
o 60 -
©
S 40 38.20 36.00
g‘) 25.1¢ 22.8¢
g 20 -
675 675
0 - T
40 d after TAI 70 d after TAI
21




Unpublished Analysis

Megan Lauber, MS student

BCS change
|
[ 1
Dry off Calving Fresh 1stservice
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L i i i
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DIM DIM DIM DIM
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Demographics by BCS change

BCS Change from Dry off to 30 DIM

Q1 Q2 Q3 Q4

n=608 n=672 n =650 n =449
BCS Change -1.56t0-0.75 -0.50 -0.25 0t00.75
BCS Change
(Mean + SEM) -0.84+0.01 -0.50x0 -0.25x0 0.0410.01
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
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Pregnancy outcomes, d 32
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Pregnancy outcomes, d 60
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Question:

How can we get cows to gain
or maintain BCS after
calving?

27
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Association of changes among body condition score during the ‘.!)m.\..‘.
transition period with NEFA and BHBA concentrations, milk

production, fertility, and health of Holstein cows

RV. Barletta * *, M. Maturana Filho , P.D. Carvalho *, T.A. Del Valle °, AS. Netto ",

FP. Rennd °, R.D. Mingoti ”, J.R. Gandra “, G.B. Mourao “, PM. Fricke *, R. Sartori ©,

E.H. Madureira ", M.C. Wiltbank

BCS change from 21 days before
calving to 21 days after calving

28

Effect of BCS Change on Health Events
Barletta et al., 2017; Theriogenology 104:30-36.
Event Lost Maintained  Gained
50% 22% 28%
(116/234) (52/234) (66/234)
Metritis 23% 21% 20%
Mastitis 29% 17%3p 17%3
Ketosis 27% 19% 15%
Pneumonia 15% 12% 9%
>1 Event 63%" 46%?2 39%3
29

P/Al to TAI after a fertility program

Barletta et al., 2017; Theriogenology 104:30-36
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Overall, 50% of cows lost BCS from 21 d
before to 21 days after calving
Barletta et al., 2017; Theriogenology 104:30-36

70 A P =0.049
a,b

604 .
50 4 P <0.001

Blost OMaintained B Gained

§40-
3 30 -
20 -

10 A
34% Lost 51% Lost 92% Lost

0 4 —
BCS<3.0 BCS=3.0 BCS>3.0
BCS 21 d before expected calving
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Question:

How can we get cows to gain
or maintain BCS after
calving?

Answer:

Avoid calving over-conditioned

cows!

32

Question:

How can we avoid calving
over-conditioned cows?

(13 months = 390 d)

<<———1Calving Interval ——>

VWP 21-d PR Gestation
(60 d) (0to?d) (282d)
Fixed Variable Fixed

33
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Effect of previous calving interval
on BCS at calving

Middleton et al., 2019; J. Dairy Sci. 102:5577-5587
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P <0.001
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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

T 500 ; P <0.001
© j
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2 460
= 440
=] 422
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a 340 T ]
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35
Effect of BCS change on health
events
Middleton et al., 2019; J. Dairy Sci. 102:5577-5587
35
10 7 Health Events
30 Retained placenta, twins, dystocia, ketosis,
% 25 | displaced abomasum, pyometra, metritis
o
> 20
w20 4 19
£ 17 16
© 15
T
w 10
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R 5
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0 - . - - S
£0.5 0.4 -0.3 -0.2 -01 20
Body Condition Change
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Effect of BCS change after
calving on fertility to first TAI

Middleton et al., 2019; J. Dairy Sci. 102:5577-5587
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J. Dairy Sci. 102:5577-5587
https://doi.org/10.3168/jds.2018-15828
© American Dairy Science Association®, 2019

The high-fertility cycle: How timely pregnancies in one lactation
may lead to less body condition loss, fewer health issues, greater
fertility, and reduced early pregnancy losses in the next lactation

E. L. Middleton, T. Minela, and J. R. Pursley*
Department of Animal Science, Michigan State University, East Lansing 48824

BCS of
2.75t03.0
’ at Calving L

Less Body
Condition
Loss
Pregnant
by 130 DIM

Increased
Fortility

Re-think BCS targets

2001 BCS Recommendations:
Calving: 3.25t0 3.75
Early: 2.50 to 3.25
Mid: 2.75t03.25 - Too High!
Late: 3.00 to 3.50
Dry Off: 3.25 to 3.75

‘f,‘@'

Emaciated Thin Average Fat Obese
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BCS Change - Old Paradigm
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Combining Fertility Programs and Estrus

Al cows
Returning to
Estrus
™ Earliest nonpregnancy Dx

Fertility AAM or tail chalking

Program

For 1st Al Nonpregnancy Dx

Control VWP
100% submission & ResynCh for

High fertility nonpregnant cows

Sexed semen ‘ Optimize resynch based on +CL
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Double-Ovsynch for first TAI

Sun Mon Tue Wed

Thu Fri Sat

GnRH

PGF

GnRH

GnRH

PGF | PGF |GnRH

TAI
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44
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25-32d l
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TAIl for First Three Inseminations

Parity 21-d Preg Rate Service Rate P/AIl
All cows 31% 66% 50% |
Primiparous 4% 70% 61% [
Multiparous 29% 65% 47%

+ s 176 DIM
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Date of event
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BREDSUM By Times Bred

January, 2019 to January, 2020

95% CI %Conc #Preg #Open Other Abort Total %Tot SPC

90%

1 46-55 50 269 266 5 35 540 49 2.0
2 47-58 53 153 137 4 13 294 27 1.9 — pregnant
3 42-58 50 75 75 1 6 151 14 2.0 after 3 Al
4 34-57 46 31 37 1 2 69 6 2.2
5 21-54 36 10 18 0 1 28 3 2.8
6 - 62 10 6 0 [ 16 1 1.6
7 - 50 1 1 0 [ 2 0 2.0
8 - 100 1 0 0 [ 1 0 1.0
TOTALS 47-53 50 550 540 11 57 1101 100 2.0
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