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Pregnancy Rate, 1998 Minnesota DHI Data
Rapnicki P, Stewart S, Eicker S. 2001. Proc 4-State Appl Nutr Mgt Conf, La Crosse, WI
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4 Keys to a 30% Pregnancy Rate

Key 1:

Aggressively inseminate cows at the end of the 
voluntary waiting period



Distribution of  DIM at 1st AI
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Pregnancies per AI between cows
receiving AI to estrus vs. Timed AI 
did not differ (39% vs. 37%)



7 Days 48 h

GnRH PGF2 GnRH

16 h

TAI

Pursley, Mee, & Wiltbank, 1995
Theriogenology 44:915



“Back Door” Ovsynch
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Presynch-Ovsynch 14/11
Galvao et al., 2007; J. Dairy Sci. 90:4212–4218

Sun Mon Tue Wed Thu Fri Sat

PGF

PGF

GnRH

PGF GnRH TAI



Presynch-Ovsynch + Detection of  Estrus



Year
Not 

synchronized
Possibly

synchronized 
Probably

synchronized Synchronized

1998 91 5 4 <1

1999 85 7 7 <1

2000 80 8 12 <1

2001 75 9 14 1

2002 70 10 19 1

2003 65 9 24 2

2004 58 10 28 4

2005 52 9 33 5

2006 47 9 36 8

2007 45 9 37 8

2008 42 9 39 11

U.S. cows by herd synchronization (%)
Norman et al., 2009; J. Dairy Sci. 92:3517-3528.



Sync status

Days to 
First 

breeding
Conception 

rate (%)
Services

(no.)

CaIving
interval 
(days)

Not 
synchronized

88 31 2.4 419

Possibly 
synchronized

79 29 2.6 413

Probably 
synchronized

75 29 2.6 412

Synchronized 77 30 2.6 414

U.S. Holstein synchronization and reproduction*
Norman et al., 2009; J. Dairy Sci. 92:3517-3528.

*2008 inseminations



U.S. pregnancy rates
Norman et al., 2009; J. Dairy Sci. 92:3517-3528.
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U.S. pregnancy rates
Norman et al., 2009; J. Dairy Sci. 92:3517-3528.
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4 Keys to a 30% Pregnancy Rate

Key 2:

Increase fertility to first AI
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Key points during the Ovsynch 
Protocol

GnRH GnRHPGF2α

7 d 56 h

Question: 

How does progesterone concentration
during the Ovsynch protocol affect fertility?

G1 G2PGF
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Effect of  P4 at G1 on fertility

Carvalho et al., 2015; J. Dairy Sci. (Abstr.)

Progesterone (ng/mL) at G1

(1,259) (409) (944) (911) (852) (642) (267)(479) (381)

P < 0.001
n = 6,144
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Effect of  P4 at PGF on fertility

Carvalho et al., 2015; J. Dairy Sci. (Abstr.)

Progesterone (ng/mL) at PGF

(681) (465) (395) (413) (397) (349) (177)(271) (235)

P < 0.001
N = 3,38321% of  

cows



Presynch/Ovsynch Limitations
1) Anovular cows are not affected
2) Cows are not tightly presynchronized

56 h

GnRH
PGF2α

GnRH

7 days14 days 10 to 12 days

PGF2α PGF2α



5,818 records from
13 studies in 8 herds

prevalence = 23.3%



Frequency of AI Relative to the Second 
PGF Injection of Presynch

Cows in estrus 3 to 4 d after the second
PGF injection of  Presynch and starting
Ovsynch 10 d after PGF would be days 
6 to 7 of  the estrous cycle. 

However, only 50% of  cows are in estrus
3-4 d after the second PGF injection of  
Presynch.

Day from second PGF injection



Double Ovsynch
Souza et al., 2008; Theriogenology 70:208-215

Sun Mon Tue Wed Thu Fri Sat

GnRH

PGF

GnRH

GnRH

PGF GnRH TAI



Double-Ovsynch for first timed AI



45

65

39 38

0

10

20

30

40

50

60

70

80

Presynch Ovsynch Double Ovsynch

Primiparous

Multiparous

Effect of treatment on
fertility 39 to 45 d after TAI
Souza et al., 2009; Theriogenology 70:208-215

Effect P-value

Treatment 0.03

Parity 0.02

n=73 n=88n=107 n=69



Risk Factors for P/AI
Effect of Breeding Method
Fuenzalida et al., 2015; J. Dairy Sci. 98:3791-3805.

Breeding Method n P/AI (%)

AI to Estrus 413 38

TAI after Presynch Ovsynch 1,811 41

TAI after Double Ovsynch 813 49



Key points during the Ovsynch 
Protocol

GnRH GnRHPGF

7 d 56 h
G1 G2

Question: 

How does progesterone concentration
during the Ovsynch protocol affect fertility?

PGF
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Effect of  P4 at G2 on fertility

Carvalho et al., 2015; J. Dairy Sci. (Abstr.)

Progesterone (ng/mL) at Last GnRH

(1,261) (946) (351) (155) (82) (61)

P < 0.001
N = 3,148

(51) (241)

13.8 % of  cows



A second PGF treatment 
during Double Ovsynch
Brusveen et al., 2009; J. Dairy Sci. 92:1412-1422

Sun Mon Tue Wed Thu Fri Sat

GnRH

PGF

GnRH

GnRH

PGF ±PGF GnRH TAI



Effect of second PGF treatment
Brusveen et al., 2009; J. Dairy Sci. 92:1412-1422 

Treatment
First P/AI

(%)
Low P4

(%)

1 x PGF 47
(109/232)

86
(179/208)

2 x PGF 53
(116/221)

98
(195/200)

P-value 0.24 <0.001

+6 +12





4 Keys to a 30% Pregnancy Rate

Key 3:

Identify nonpregnant cows and aggressively 
reinseminate them



Return to Estrus after AI



Miltrim Dairy, Athens, WI
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Synch and Resynch
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4 Keys to a 30% Pregnancy Rate

Key 4:

Increase fertility to 2nd and greater AI



Fertility to TAI by AI Number

Bred # %Conc #Preg #Open Other Abort %Tot 
=====  ===== ===== ===== ===== ===== ==== 

1    47    211   237   181    19   36  
2    30     81   187    84     9   20  
3    27     58   159    62     9   16  
4    30     44   104    59     2   12  
5    28     25    63    42     2    7  
6    32     12    25    18     0    3  

OTHERS  33      8    16     9     0    2 
TOTALS  35    445   821   474    42  100  



Double Ovsynch
Souza et al., 2008; Theriogenology 70:208-215

Sun Mon Tue Wed Thu Fri Sat

GnRH

PGF

GnRH

GnRH

PGF GnRH TAI



CL present at time of  PGF 
treatment

Percentage with partial 
Luteolysis

Day 6 CL 36% (21/59)

Day 6 & Day 13 CL 8% (6/74)

Day 13 CL 3% (5/166)



Modifications to Ovsynch 
improve fertility during 
resynchronization: Evaluation of  
presynchronization with GnRH 6 
d before Ovsynch and addition of  
a second PGF treatment

P.D. Carvalho, M.J. Fuenzalida,
A. Ricci, M. Luchterhand, 
J. Mulcahy, R.V. Barletta, G.M. Baez, 
V.G. Santos, M.C. Amundson,
J.N. Guenther, A.H. Souza,
M.C. Wiltbank, and P.M. Fricke



Treatments
Carvalho et al., 2014; J. Dairy Sci. 97(Suppl. 1):261
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Pregnancies/AI – Resynch 
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Experimental Design
Bilby et al., 2013; J. Dairy Sci. 96:7032-7042
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4 Keys to a 30% Pregnancy Rate

1. Aggressively inseminate cows at the end of 
the voluntary waiting period

2. Increase fertility to first AI
3. Identify nonpregnant cows and aggressively 

reinseminate them
4. Increase fertility to 2nd and greater AI



University of Wisconsin Emmons Blaine 
Dairy Cattle Research Center



Double Ovsynch for 
First TAI

Sun Mon Tue Wed Thu Fri Sat

GnRH

PGF

GnRH

GnRH

PGF PGF GnRH TAI
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DIM at first three inseminations

76 DIM

176 DIM



SUM ME305 MILK BY LACT

2X milking



Date  Br Elig Bred   Pct Pg Elig Preg Pct Aborts
========  =======   ====   ===  =======   ====   === ======
1/07/15      119     61    51      117     34    29      3
1/28/15      120     58    48      118     30    25      3
2/18/15      111     62    56      111     30    27      4
3/11/15      105     49    47      105     22    21      2
4/01/15      126     58    46      126     21    17      4
4/22/15      138     63    46      138     23    17      5
5/13/15      150     71    47      149     40    27      5
6/03/15      129     70    54      127     32    25      0
6/24/15      114     54    47      113     27    24      3
7/15/15      108     58    54      107     23    21      2
8/05/15      114     55    48      114     22    19      3
8/26/15      117     55    47      117     20    17      3
9/16/15      137     58    42      137     30    22      2

10/07/15      128     77    60      128     39    30      6
10/28/15      116     55    47      116     34    29      1
11/18/15      112     56    50      112     30    27      2
12/09/15      116     54    47        0      0     0      3 ???? Preg Stat
12/30/15      116     59    51        0      0     0      0 ???? Preg Stat
-------- ------- ---- --- ------- ---- --- ------

Total     1944    960    49     1935    457    24     48

Wait Period  50

BREDSUM 21-Day Pregnancy Risk 
January, 2015 to January, 2016



Date  Br Elig Bred   Pct Pg Elig Preg Pct Aborts
========  =======   ====   ===  =======   ====   === ======
1/07/15       86     57    66       85     32    38      2
1/28/15       76     53    70       74     28    38      3
2/18/15       79     58    73       79     26    33      4
3/11/15       71     43    61       71     19    27      2
4/01/15       75     53    71       75     20    27      3
4/22/15       88     51    58       88     19    22      3
5/13/15       96     62    65       95     34    36      5
6/03/15       92     63    68       90     29    32      0
6/24/15       80     46    58       79     21    27      1
7/15/15       79     54    68       78     21    27      2
8/05/15       80     52    65       80     22    28      3
8/26/15       82     49    60       82     19    23      3
9/16/15       85     55    65       85     28    33      2

10/07/15       92     68    74       92     33    36      4
10/28/15       81     53    65       81     33    41      1
11/18/15       66     46    70       66     25    38      1
12/09/15       71     46    65        0      0     0      3 ???? Preg Stat
12/30/15       66     49    74        0      0     0      0 ???? Preg Stat
-------- ------- ---- --- ------- ---- --- ------

Total     1308    863    66     1300    409    31     39

Wait Period  76

BREDSUM 21-Day Pregnancy Risk 
January, 2015 to January, 2016



BREDSUM By Times Bred
February 3, 2014 to May 6, 2014 – before 2nd PGF for resynch



BREDSUM By Times Bred
January, 2015 to January, 2016

90%
pregnant
after 3 AI

96%
pregnant
after 4 AI



Submission of cows for 2nd and 
greater TAI



Detection of estrus after first TAI



http://paulfricke.dysci.wisc.edu/


