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Synchronization is a
Tool in Your Toolbox

COﬁtFOl Of the EStrOUS CYCIe * In the right reproductive
management system...
* Increase total value of calves
weaned across the farm or ranch
* Decrease costs associated with cow
depreciation
* Decrease costs associated with
inefficient use of labor, feed, and
other resources

Jordan Thomas, Ph.D.
‘Thomaslor@Missouri.edu
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Make Decisions with a Multi-Year Perspective

Cumulative Calf Crops at the MU Thompson Economic Impact of Decreasing Length of the
Research Center Over 12 Years Calving Season in a Beef Herd

00
" — Year 2008 | 2009 | 2010 | 2011 | 2012 | 2013
" — Mow cabtag s | s92 | se2 | a7 | 412 | s | g
- B Difference
= from o o 27 | 247 | 272 | 337 | 414 | 422
“ 20062007
0 Percall.
» increasein | 0 | o | s | s | s | sias | sio6 | sio0
n
e Herd

3 5 = = incremein | 0| o | sia00 szom0| 532700 | ssnson | oo [ ssor00

Day ot ctin eson

2 S sears; = 1040) (Lamb etal., 2015)
dme AL (4 years: = 766)

(patterson, 2008)




=i SEXED SEMEN PROTOCOLS 2024

For additonal synchronization protocols v

“eonventiano srmen Gsed 1 e same e

Heat Detection & Natural Service 2024

For addiional synchvonizaton protocols it BeefRepro.ora.

i ey el o Setectsynch [ —

7-day COSynenciog® 7y cOsyn

=) v EA

PG 6y ioR"

£G-77-day CO-SynchecioR®

“HEIFERS ONLY COWS & HEIFERS 4-day
4-day CIDR*-PG & STAI 7-day CO-SyncheCIDR® & STAL =
‘ ” = 5 en
. NS Gerers iy oy ciomans
@S| T @E =

16-day MOA"8 NS

of Beef Cattle Reprouction

(] EX['E};lSiOII

8/13/24

Selection of Replacement Heifers for Commercial Beef Cattle Operations
Calving Season Considerations for Commercial Beef Cattle Operations
Determination of Pregnancy Status in Beef Cattle Herds
Understanding and Minimizing Pregnancy Loss in Cattle
Herd Health and Reproductive Efficiency of Beef Cattle
Production Records for Commercial Cow-Calf Operations
of Bos indicus-Influenced Beef Cattle
Managing the Effects of Stress and Temperament on Beef Cattle Reproduction
Cow-Calf Systems that Minimize Cow Depreciation Costs
Determining Reproductive Fertilty in Herd Bulls
Nutritional Management of Developing Heifers: Intensive Versus Extensive System:
Beef Cow Nutrition Through the Year: Managing for Efficient Reproduction
Body Condition Scoring of Beef Cattle
Reproductive Anatomy and Physiology of the Cow
Reproductive Anatomy and Physiology of the Bull
Detection of Estrus in Beef Cattle
Guide to Estrus Synchronization Products
Est i

for Artificial f Beef Cows
Est ions for Artificial f Beef Heifers
Sexed Semen for Artifcial Insemination: Recommendations and Al Approaches
Estrus Synchronization Recommendations for Natural Service Bull Breeding
Systems to Facilitate Multiple Services of Artificial Insemination in Beef Herds

7 &7 Synch: An Estrus Synchronization Protocol for Postpartum Beef Cows
Split-Time Al

Care and Maintenance of a Liquid Nitrogen Tank

Preparation and Handling of Catheters for Artificial Insemination of Cattle
Artificial Insemination of Cattle: Step by Step

Facilities for Artificial Insemination of Beef Cattle

‘The Random Shuffle of Genes: Putting the E in EPD

Decreasing Generation Interval to Increase Genetic Progress

Hair Shedding: A Tool to Select Heat Tolerant Cattle

Crossbreeding Systems for Small Herds of Beef Cattle

Mizzou Repro
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7 & 7 Synch

Estrus Expression

(Bonacker et at 20200 and 2020b; Andersen et al. 2020) Before
Fixed-Time Al
[ [eren] 7 & 7 Synch 82%
S ¥ (631/77:)
; . L 7 Day CO-Synch + CIDR 64%
e (4951776)

7 & 7 Synch 72%2 52% ¢
(280/389) (199/380)
7 Day CO-Synch + CIDR 61%" 449 d
(2331383) (1711386)

Pregnancy Rates to Fixed-Time Al

Sexed Semen

https://extension.missouri.edu/g2023
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‘ i s ‘ ‘ Induced Ovalation of ‘ ‘ Tnduced Luteolysis of

Persistent Follicle Newly Formed CL

1]

Subluteal P4 Inhibit3 Emergence of New
Atresia Follicular Wave and

Newly Formed CL

Estrus

Relationship between Follicular Waves and GnRH

In cows, response rate to GnRH is only
65% at a random time point.

(Vasconcelos et al. 1999, Geary et al. 2000)

examination N jollicles, Tess than 10 mm in d er ure]
and regressing follicles (aged and not healthy)
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Pre-synchronization

* Goal: Enhance the response to the first GnRH administration
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Sources of Variation with the 7-d CO-Synch + CIDR Protocol

715

treatment day resume cycling

(Stevenson et al, 2000)

An accessory
corpus luteum

Anestrous cows
induced to

can develop

(Price and Webb, 1989:
Rajamahendran and Sanangama,

1992;Fricke et al, 1993)

Develop
persistent follicle
with extended

Induce ovulation
of non-estrous

exposure to cows with GnRH

12 Whier
o 1993
(w:z al., 1995; Smith and Ste , al,2013)
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Physiology of the Bovine Estrous Cycle
P cL *
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Physiology of the Bovine Estrous Cycle
3 cL cL
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Induced Luteolysis

Subluteal P4 Inhibits
Atresia

Induced Ovulation of
Persistent Follicle

Tnduced Luteolysis of
ety Frmed €L m
'i ...66 h... ;

CIDR / _ H

Estrus

Treatment 2:
PG-CIDR Presynchronization

Treatment 3
PG-CIDR Presynchronization
With Extended CIDR

Treatment 4
DR Presynchvonization

Without PG
Admiristration

Treatment 5
CIDR Presynchronization
Without PG

Admiristration
With Extended CIDR

Bonacker et al., 2020a
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Follicle Size and Estrogenic Activity at GnRH Administration .
8 24 CL Status and Progesterone Concentration on Day -3
Serum Diameter of Dominant Serum
progesterone  dominant follicle follicle estradiol-17p CL Status on Day -3 s "
gl (mm) > 10 mm (pg/ml) a uj:;g ay erum plroge; ero;e
T - p=0. (ng/mi) on Day -
Treatment | 27106 83106 520 26+03 Absenceof CL  Single CL CLand acc. CL Mean + SE
83%e
Treatment 2 & 3 2804 13404 45503 7-Day CO-Synch + CIDR
441 2y CO-Synch + 35% 45% 20% 49+0.72
Treatment 4 & 5 36505 113205 o5 32503 7/20 9/20 4/20 =
e <005, PG-CIDR Presynchronization 14% 81% 5% SRnEED
R 1T 1 3/21 17/21 1/21 .
" PG-CIDR Presynchronization o - =
. . with Extended CIDR 10% 75% 15% 3.3+0.5°
) B 2/20 15/20 3/20 -
- . s
z SRS ST o AR YRR o
¢ { : withou ministration .8+0.
) ! ! 122 20/22 122
: E i CIDR Presynchronization 5 e o
- - Without PG Administration 24% 67% 10% 3.9+0.73b
[ ! With Extended CIDR 5/21 14/21 2/21 £3
s P <0.001 oo ocue P <0.005 9 ;
N Values with different superscripts have a p value < 0.05 o
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Estrous Response Results

Estrous Response between
GnRH & PGFzu

p=0.03
%
7-Day CO-Synch + CIDR
PG-CIDR Presynchronization 0%
0/36
PG-CIDR Presynchronization with
Extended CIDR
CIDR Presynchronization without PG 139%p
Administration 5/3;

CIDR Presynchronization Without PG
Administration With Extended CIDR

Estrous Response by 66 hours

p=0.08

%
68%
25/37

92%

33/36

82%

31/38
69%
27/39
78%
20/37

Bonacker et al., 2020a
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Treatment 2
PG-CIDR Presynchronization

Treatment 3
PG-CIDR Presynchronization
With Extended CIDR

“7 & 7 Synch”
COR Presynchronizaton
Wanoutpe
Trstment
GoRPrehvonization ] kel
Weourra

Admiristration
With Extended CIDR
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Bonacker et al., 2020a
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Multi-Location Field Trials
with Embryo Transfer

Rachael Bonacker
Graduate Research Assistant
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Materials and Methods B
. .
- o* >

S Y
* Cross Country Genetics, Westmoreland, Kansas 0 J b

L —

* Kirk Gray, DVM, MS; Clay Breiner, DVM; Joel Anderson, DVM &

« N=1,358

* Multiparous and primiparous beef cows

13 Locations

 Preassigned to treatments within location
. Age
* Days postpartum
* BCS recorded at embryo transfer

Experimental Desigh — Embryo Transfer Field Trial

R
7-d CO-Synch + CIDR o

[eg
Treatment 2: [non-estrous

[ CIDR ]

0 7 14 ..10-11 days..

Treatment Day

Bonacker et al., 2020|
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and Timing of Estrus

Estrous Response ¢ ive Estrous

w0 86%P e sy |7-d cO-Synch + CIoR
&) o/a 529/615
76% 24-36 62/640 | 10%: | 92/615 | 15%s
80 488/640
36-48 145/640 | 23% | 199/615| 32%¢
W 48-60 324/640 | 51%c | 367/615| 60%¢
o) 60-72 400/640 | 63% | 454/615[ 74%:
0 72-84 444/640 | 69% | 492/615[ 80%:
w 84-96 468/640 | 73% | 510/615[ 83%:
0 96-108 477/640 | 75% | 521/615| 85%¢
55 108-120 484/640 | 76% | 529/615| 86%:
- 120-132 488/640 | 76% | 529/615[ 86%°
2 Total 488/640 | 76%3 | 529/615 | 86%b

7-d CO-Synch +CIDR 7 &7 Synch
*Values within row with different superscripts, p value < 0.0001
“Values within row with different superscripts, p value < 0.005

Bonacker et al., 2020|

aValues with different subscripts, p <0.0001

Utilization Rates

Utilization Rate for
Non-Estrous Recipients
i GnRH

7-d COSynch + CIDR | 418/488 | 86% 75/127 | 59% | 493/615 | 80%

787 Synch 466/529 | 88% 54/110 | 49% | 520/639 | 81%

Utilization Rate
Overall

Utilization Rate for
Estrous Recipients

Bonacker et al., 2020|
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Utilization Rate For Estrous Cows

86%P
«© Z%E/Z); 529/615
w 76%b
w 65%2 jescL 76% of the cows on 7 & 7 Synch
o 418/620 expressed estrus
and

received embryo transfer

7d CO-Synch + CIDR 7 & 7 Synch

*Values with different subscripts, p < 0.0001
Bonacker et al., 2020|

Pregnancy Rate

7 & 7 Synch 7-d CO Synch + CIDR
Estrous Recipients 239/454 | 53% | 196/394 50%
Non-.Es..trous Recipients 24/51 247% 32/73 24%
Administered GnRH

Bonacker et al., 2020|
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Pregnancy Rate

N Pregnant/Transferred Pregnant/Synchronized = = F -
| 5 Multi-Location Field Trials

T Wlth leed-Tlme AI

228/664

7d CO-Synch +CIDR ~ 7& 7Synch 7dCO-Synch+CIDR 7 &7 Synch ‘3 Division of Carson Andersen

> Animal Sciences Graduate Research Assistant
Advised by Dr. Jordan Thomas

“Values with different subscripts, p < 0.03
University of Missouri

Bonacker et al., 2020|
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Materials and Methods 9 9

Location:
Langford, South Dakota
Frankfort, South Dakota
Milan, Missouri

Lebanon, Missouri
Mount Vernon, Missouri 9

Numbers: m

213 primiparous

1336 multiparous beef cows H‘ CIDR ‘
Cows in | | locations were blocked based on DPP 9 9 7 & 7 Synch
and age and randomly assigned to treatment within .17 -10 3 0
block Treatment Day Andersen et al., 202
33 34
Location Averages
Location N DPP BCS Age Results: Estrous Response
Mean + SD Mean + SD Mean + SD

Location | 89 9719 55+05 37+18 Significant Effects

Location 2 143 74+ 12 56+04 41£15

Location 3 169 9 + 26 57404 47122 * Protocol (P = 0.01)

Location 4 17 64+ 18 59106 47417 + DPP (P =0.04)

Location 5 160 77£17 55+04 30 1.6 « DPP x Protocol (P = 0.0004)

Location 6 190 73£12 59+05 5319

Location 7 156 6712 55+05 43£12 i

Location 8 122 87+ 16 5907 5.1£29 Tendencies

Location 9 154 8l +12 6.0+06 50+0 * BCS (P =0.07)

Location 10 128 88z I3 57+04 600 « Age x Protocol (P = 0.08)

Location 11 121 80+ 14 57+05 -

All Locations 1549 80 +22 5.7+0.5 42420

Andersen et al., 202
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Results: Estrous Response

Location 7 & 7 Synch 7 Day CO-Synch + CIDR
Location | 89%  (41/46) 70%  (30/43)
Location 2 79%  (56/71) 2%  (5272)
Location 3 93%  (85/91) 75%  (59/78)
Location 4 84%  (49/58) 80%  (47/59)
Location 5 3% (56/77) 67%  (56/83)
Location 6 88%  (84/96) 73%  (69/94)
Location 7 67%  (48/72) 0%  (35/84)
Location 8 90%  (55/61) 69%  (42/61)
Location 9 73%  (54/74) 51%  (41/80)
Location 10 82%  (53/65) 52%  (33/63)
Location 11 81%  (50/62) 53%  (31/59)

All Locations 82%: 631/773 64%° (495/776)
Protocol (P =001 ndersen et al 2021

37

\ Results: Estrous Response

Days Postpartum

—7 & 7Synch 7-d3 © y/nch +CIDR

Figure 2. Modeled proportion of cows expressing estrus prior to fixed-time artificial insemination (FTAI) based on days postpartum (DPP) and
protocol. Estrus expression was affected by a protocol x DPP interaction (P = 0.0004), with 7 & 7 Synch resulting in a greater increase in the
proportion of cows expressing estrus prior to FTAI among cows with greater DPP. A mixed model was generated using regression equation
coefficient estimates from the GLIMMIX procedure of SAS (SAS 9.4 Inst. Inc., Cary, NC). The model contained effects of protocol, DPP,

body condition score, age and DPP x protocol. Figure represents modeled likelihood of estrus expression assuming the average body condition
score (5.7) and age (4.6) across cows in the experiment, Andersen et al., 202

39 40

Results: Pregnancy Rate

yncl 7 Day CO-Synch + CIDR Conclusion
Conventional SexedULTRA 4M Conventional SexedULTRA 4M
Location | 76% (19125) 62% (13721) 71% (15721) 68% (15/22) * 7 & 7 Synch significantly increased pregnancy rates to fixed-time Al
Location 2 72% (26/36) 57% (20/35) 65% (24/37) 37% (13/35)

whether using conventional or sex-sorted semen

Location 3 8% (38/45) S4% (25/46) 60% (24/40) 45% (17/38) * Driven by significant increase in estrous response prior to timed Al
Location 4 76% (22129) 38% (11/29) 60% (18/30) 48% (14/29) - -
Location § 69% (27/39) 45% (17/38) 50% (20/40) 33% (14/42) * Additionally, greater pregnancy rates among estrous cows specifically
Location 6 63% (30/48) 58% (28/48) 62% (29/47) 38% (18/47) * 7 & 7 Synch particularly beneficial among animals that are likely to be
Location 7 61% (22/36) 46% (16/35) 60% (24/40) 45% (20/44) cyclic at the start of synchronization
Location § 74% @3031) 67% (20/30) £3% (19/30) S4% (15/28) * Pregnancy rates are still reduced for sex-sorted semen in comparison
Location 9 70% (26/37) 57% (21/37) 59% (22/37) 54% (22/41) to conventional semen
Location 10 81% (25/31) 38% (12/32) 61% (19/31) 42% (13/31)
Location 1 69% (22/32) 55% (16/29) 63% (19/30) 34% (10/29)
Total 72% (280/389) 52% (199/380) 61% (233/383) 44% (171/386)
::::TL(:;:& Andersen et al., 202
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7 & 7 Synch: An Estrus Synchronization Protocol for
Postpartum Beef Cows
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Estrus response and pregnancy rates of
beef replacement heifers enrolled in two
fixed-time artificial insemination
protocols, with or without pre-
synchronization.

Mercadante, V.R.G.12, N.W. Dias?, H. Haines}, S. Pancinil, J. Currin?,
S. Clark?, J. Stewart?, G. Pent3, G.C. Lamb¢, N. OosthuizenS, P.L.P.
Fontesé

“Animal and Poultry Sciences, Virginia Tech, Blacksburg, VA, USA
“Large Animal Clinical Sciences, Virginia Tech, Blacksburg, VA, USA
sShenandoah Valley Agric. Res. Ext. Center, Virginia Tech, Raphine, VA, USA
“Animal Science, Texas A&M, College Station, TX, USA

“ABS Global, Sioux Falls, SD 57108

cAnimal and Dairy Science, Univ. of Georgia, Athens, GA, USA

V77 VIRGINIA | Materials & Methods

7 ¥'s‘é%”“"*| Materials & Methods

e

PGF TAl at54h Pregnancy
. GnRH Estrus Patches GnRH Diagnosis
* 8locations | | |
* VA(4), MT (1), GA (3), SD (2,
(4), MT (1), GA (3), 5D (2) 7 day CO-Synch I—m—l—*\—l
n=779
Estrus Patches PGF TAlat54h Pregnancy
. PGF GnRH Estrus Patches  GnRH Diagnosis
* Total of 1,552 beef heifers | |
* Age =15+ 2 months 7&7 Synch
* BW=381.6%30.5kg 30tod7d
=773
« BCS=5.7%0.5(1to 9 scale) " oay 4 7 2 2 post TA
* Bos taurus: Angus crossed RTS
— BW
BCS
V77 ViRGINIA Results \728 Results
Heifer BW by Location and Treatment Heifer Reproductive Tract Score by Location and Treatment
500
50 5.0
400 40
350
300 2 3.0
320 20
@200 = 7D ayCoSynch 10 = 7D ayCoSynch
e = 787 Synch o = overal
500 moveral NS &Q 5 = 787 Synch
L T R L T Location & ,\h’f
& & & ¥
& 430 Q
Location AY
Location P = 0.047 ,Q Location P = 0.035
Treatment P = 0.891 Treatment P = 0.879

S
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V7 s Results V7 s Results
Proportion of heifers with a CL at Day -14 Proportion of | lysis and estrus k Days-14 and -7
for heifers with a CL on Day -14
60 100 100
%0 80
m @
£ R
» ®
2 » 187 18.7
o "
[} Luted ysis Estrus
14 m7day®Synch = 7&7 Synch
m7day®Synch = 7&7 Synch Treatment P < 0.0001
P=0.891
iz i
V7 s Results V7 s Results
Proportion of heifers with a new CL on Day -7 Proportion of heifers with a new CL on Day 0
100
1]
100 100
<@ 45.9 2
40
.
» °
0 20
7day@Synch 78&7 Synch
Treatment 0
7day@ Synch 7&7 Synch
P=0.003 P=0.039 Treatment
[ i
\728 =" Results \728 =" Results
) . Proportion of heifers cycling at the start of the experiment
Diameter of the largest follicle and TAI pregnancy of cycling heifers
* " 80 P=0.963
E 119 12.8 70 65.8 66
5 97 101 103 10.7 6
E 50
I x40
S 30
3 2
10
14 7 [ ]
p <005 Day Cyclicity Preg
m7day®Synch = 7&7 Synch m7day®Synch = 7&7 Synch
P e ra ::‘,:M Cyclicity was determined based on RTS of 4 and 5, data from 628 heifers.

n: 7dayCOSynch = 316; PG-CIDR54 = 312

54
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VIRGINIA VIRGINIA
\V/a 5 Results \V/a 5 Results
Proportion of heifers not cycling at the start of the experiment Proportion of heifers in estrus at Day 2 (TAI)
and TAI pregnancy of not cycling heifers
v 6.
80 56.7
» 60
50
: 35.4
. ®
30
30
x »
10 10
0 0
Nomcyclirg Preg D ayCoSynch 787 Synch
M 7day@Synch m 7&7 Synch
Treatment P<0.00001
Cyclicity was determined based on RTS of 4 and 5, data from 628 heifers. Location P<0.001
@i¥=as  n: 7dayCOSynch = 316; PG-CIDRS4 = 312 EE Tri*Loc P<0.469
VIRGINIA VIRGINIA
\V/a 5 Results \V/a 5 Results
Pregnancy rate to TAl Pregnancy rate to TAl by Estrus response
80
7
60 54.3 n
50 46.2 60
x40 50
(420/773)
© [(a20/773)] ©
- x2
10 20
0 10
7DayCoSynch 78&7 Synch o
Estrus Non-Estrus
Treatment P=0.001 =m Mmym h =787 Synch
Location P<0.001
ﬁ::::,, Trt*Loc P=0.372 ﬁ:{ ::on

Summary Heifers

e In comparison to the 7-day CO-Synch+CIDR, the 7&7

Synch increased:

*  Ovulation response to first GnRH (Day-7)

*  Di of the domi follicle on days -7 and 0
*  Estrus expression at Day 2 (TAl)

* Pregnancy rate to TAl
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