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Abstract 

 Estrus synchronization has become a routine reproductive management tool for dairy producers. Reproductive performance 
has decreased over the last 25 yr on dairy farms, and the lack of estrus detection or inaccurate detection are major reasons for 
increased numbers of days open for the average cow. Estrus synchronization methods that control both the function of the corpus 
luteum and the development of follicles with viable oocytes are critical to efficacy. This article reviews some of the synchroniza-
tion methods used in dairy cattle, especially the recent protocols involving the use of GnRH. Conception and pregnancy rates 
from a series of studies using the Ovsynch protocol averaged 34.9 and 34.9%, respectively. Conception and pregnancy rates 
from breeding at detected estrus after PGF2α averaged 37.7 and 19.8%, respectively. Because pregnancy rates are typically below 
40%, possible methods for early identification of open cows and resynchronization will be discussed. 
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Introduction 

Reproductive performance has been declining in dairy 
cows with increasing number of days open and decreased 
conception rates over the last 25 yr (Silvia, 1998). One 
major problem is lack of accurate estrus detection. Several 
studies have estimated that ≤ 50% of the cows are detected 
in estrus (Barr, 1975; Stevenson and Britt, 1977; Heersche 
and Nebel, 1994), and milk progesterone assays indicate 
that between 5 and 25% of cows inseminated are not in 
estrus (Reimers et al., 1985; Nebel et al., 1987), with some 
herds having more than a 30% error rate. Increasing herd 
size and other factors have contributed to the difficulty with 
accurate estrus detection. Use of bovine somatotropin 
(bST) may contribute to this decline in reproductive effi-
ciency. First, fewer cows treated with bST are detected in 
estrus after prostaglandin F2α (PGF2α) compared with cows 
not receiving bST (Kirby et al. 1997). Regardless of the 
causes of the estrus detection problem, it has led to an in-
creased interest in synchronization of estrus and ovulation. 
This paper will address the recent literature concerning 
synchronization of estrus and ovulation in lactating dairy 
cows. Dairy heifers will not be considered except when 
included in the same study with lactating cows. For the 
purpose of this review, conception rates will refer to the 
percentage of cows that became pregnant among those 
cows actually inseminated and pregnancy rate will represent 
the percentage of all cows in a group that became pregnant. 
Pregnancies are based on diagnosis by palpation and(or) 
ultrasonography per rectum. Thus, pregnancy rate is a 
product of heat detection efficiency and conception rates 
except in protocols using fixed time insemination for all 
cows where conception and pregnancy rates are synony-
mous. 

Discussion 

Prostaglandin F2αααα 

For some years, PGF2α and its analogs were the only 
drugs approved for use in lactating cows. A number of 
different protocols have been developed to use PGF in 
breeding programs or schedules. These variations include 
time intervals between PGF injections and methods to iden-
tify the subpopulation of cows responsive to PGF. 
Rosenberg et al. (1990) and Folman et al. (1990) compared 
estrus synchronization and pregnancy rates in groups of 
lactating cows given two injections of PGF either 11 or 14 
d apart and inseminated according to detected estrus 
following the second injection. Estrus occurred earlier after 
the second PGF injection when it was given 11 d after the 
first, but a similar percentage of animals were detected in 
estrus for each group (Rosenberg et al., 1990). Pregnancy 
rates were greater for cows receiving PGF injections 14 d 
apart (Folman et al., 1990). The 14-d treatment regimen 
also has the advantage of being easier for producers to 
schedule and has become a standard protocol used in repro-
ductive management. Treatment with PGF at 14-d intervals 
may affect the duration of subsequent estrous cycles. Mor-
beck et al. (1991) compared the length of the cycle follow-
ing two injections of PGF to that of a spontaneous cycle in 
a group of nonlactating dairy cows. The mean length of the 
induced cycles was 1.5 d longer than the length of the spon-
taneous cycles. If progesterone concentrations were less 
than 1 ng/mL at the time of the first injection, cycle length 
was increased by 3.4 d compared with cows that had greater 
than 1 ng/mL of serum progesterone.  

Attempts have been made to develop management prac-
tices to identify cows that should respond to PGF and avoid 
treating cows that will not respond, such as those without a  
functioning corpus luteum (CL). Stevenson and Pursley 
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(1995) used milk progesterone tests to identify cows with 
elevated concentrations of progesterone that subsequently 
were treated with PGF. Reproductive performance of these 
cows was compared with cows submitted for AI based on 
twice-daily estrus detection. The use of milk progesterone 
tests decreased days to first AI, calving intervals, and cost 
per pregnancy, but the cost was greater than a blind weekly 
injection of PGF to all noninseminated animals. Similar 
results were found when transrectal palpation was used to 
identify cows for PGF treatment (Plunkett et al., 1984). 
Kristula et al. (1992) found that weekly PGF injections 
followed by standard estrus detection decreased days to 
first insemination and increased pregnancy rate by 30% 
over the first 90 d postpartum compared with transrectal 
palpation followed by PGF administration to cows identi-
fied as having a palpable CL. Costs per pregnancy were 
lower for the weekly PGF injection method as well (Kris-
tula et al., 1992). 

Timed insemination has been tried with PGF, but con-
ception rates were consistently lower than with breeding 
after estrus detection (Lucy et al., 1986; Stevenson et al., 
1987; Archbald et al., 1992). Differences in follicular de-
velopment at time of CL regression due to the wavelike 
nature of follicular development result in varying times to 
estrus and ovulation (Thatcher et al., 1996). Treatment with 
gonadotropin-releasing hormone (GnRH) at 72 h after PGF 
improved conception rates to a timed insemination at 80 h 
following PGF (41 vs 33%) (Lucy et al., 1986), but concep-
tion rates were still lower than with breeding after detected 
estrus (51 vs 41%). Stevenson et al. (1987) found a 23% 
conception rate following a single insemination 80 h after 
PGF compared with 54% for insemination 12 h after de-
tected estrus. Giving two inseminations at 72 and 96 h after 
insemination produced conception rates of 30% (Stevenson 
et al., 1987). Archbald et al. (1992) compared pregnancy 
rates in six groups of dairy cows. All cows had palpable 
corpora lutea and serum progesterone concentrations above 
1 ng/mL at the time of PGF treatment. Group 5 was bred 12 
h after detected estrus following PGF and Group 6 was 
inseminated 12 h after a spontaneous estrus. Groups 1 
through 4 were bred to a single insemination between 72 
and 80 h after PGF and given no additional treatment, 
GnRH, PGF, or GnRH and PGF at breeding, respectively. 
Cows receiving GnRH alone had the highest pregnancy 
rates of the timed insemination groups and were not differ-
ent from Groups 5 and 6 (Archbald et al., 1992). 

Progesterone and Analogs 

Progesterone or its analogs can be used to synchronize 
estrus in cows. Although these methods have not been ap-
proved for use in lactating dairy cows in the United States, 
research on their use has been done and they are approved 
in other countries. Two devices have been developed, a 
progesterone-releasing intravaginal device (PRID; CEVA, 
Paris, France) and a controlled internal drug-releasing de-
vice (CIDR; InterAg, Hamilton, NZ). The PRID contains 
1.55 g of progesterone in a silicone elastomer coil along 

with 10 mg estradiol benzoate (EB) in a gelatin capsule, 
and the CIDR contains 1.9 g of progesterone in a silastic 
elastomer. The CIDR-B also has a capsule containing 10 
mg of EB attached to the silastic elastomer. Degree of syn-
chrony increases with the length of time the CIDR are in a 
group of cows, but fertility decreases with increased length 
of progesterone treatment (Macmillan and Peterson, 1993). 
Tjondronegro et al. (1987) reported that treatment with a 
PRID for 12 d resulted in more cows displaying estrus and 
a greater degree of synchrony than cows treated with a 
CIDR for 9 or 12 d. Most cows that did not display estrus 
had elevated milk progesterone concentrations during the 
days after CIDR removal, indicating a functional CL and 
the need for a luteolytic agent in the synchronization 
method. The CIDR had a better retention rate within the 
vagina (100%) than did the PRID (89.4%) (Tjondronegro et 
al., 1987).  

Many studies have used injections of PGF2α or estrogen 
or both in conjunction with a progesterone device. Gyawu 
et al. (1991) compared the effectiveness of 12-d treatment 
with a PRID containing EB with treatment using PRID-EB 
with cloprostenol, a PGF2α=analogue (given on d 11 of 
PRID-EB treatment and with a third group of cows that 
received two injections of cloprostenol 11 d apart. Insemi-
nation was done 48 and 72 h after PRID-EB removal or 72 
and 96 h after the second cloprostenol injection for Group 
3. The PRID-EB plus cloprostenol treatment resulted in 
significantly higher synchrony of ovulation and pregnancy 
rates compared with the other groups (Gyawu et al., 1991). 
These researchers concluded that cloprostenol increased 
effectiveness because EB was not effective in inducing 
luteolysis. Cows that were between d 0 and 10 of their es-
trous cycle at the initiation of treatment had significantly 
improved pregnancy rates compared with those beyond d 
10 of their cycle. These and other results indicate that syn-
chrony of estrus following the use of progestins alone is not 
sufficient for success with a fixed time insemination. Marti-
nez et al. (1998) administered CIDR to dairy heifers for 7 d, 
and heifers received an injection of cloprostenol on the day 
of CIDR removal . Heifers then received either 1 mg of EB 
on the day after CIDR removal and were inseminated 30 h 
later (Group 1) or were inseminated at the same time as 
Group 1 and given an injection of GnRH (100 µg) at time 
of insemination (Group 2) or inseminated 12 h after de-
tected estrus (Group 3). Estrus detection rates were higher 
in Groups 1 and 3, with pregnancy rates highest in Group 1. 
The treatment for Group 1 was repeated in another experi-
ment using both heifers and lactating cows, which com-
pared 1 mg of EB with 5 mg of estradiol. Both estrogen 
treatments were equally effective (60% pregnancy rates), 
and there were no differences between heifers and cows 
(Martinez et al., 1998). 

Another variation has been to use progestins to enhance 
the response to PGF treatment. Xu and Burton (1998) 
treated cows with two injections of PGF 13 d apart. Half of 
the cows had a CIDR without EB inserted for 5 d before the 
second PGF injection. This protocol increased the estrous 
response and conception rate to AI. Insertion of a used 
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CIDR during d 16 to 21 after breeding to resynchronize 
estrus in nonpregnant cows did not affect conception rates 
to first or second AI (Xu and Burton 1998). Smith and 
Stevenson (1995) compared pregnancy rates in cows 
receiving two PGF injections 14 d apart with those in cows 
given either norgestomet or a PRID that contained no estro-
gen between PGF injections. The progestins were adminis-
tered for 7 d beginning on d 8 after the first PGF, and the 
second PGF injection was given either 1 or 6 d after pro-
gestin administration. Pregnancy rates were greater in cattle 
with a CL present 14 d after the first PGF injection. Exoge-
nous progestins did not enhance fertility when a CL was 
present and reduced fertility in cows without a CL. The 
reduced fertility was associated with increased diameter of 
the ovulatory follicle and serum estradiol concentrations 
(Smith and Stevenson, 1995). Further research is needed 
with progestin devices to determine if fixed time insemina-
tion can be made practical.  

Use of GnRH 

Research into the control of follicular waves led to the 
observation that GnRH or an analogue could be used to 
cause ovulation or luteinization of dominant bovine folli-
cles (Macmillan et al., 1985; Thatcher et al., 1989; see 
review by Twagiramungu et al., 1995). Attempts have been 
made to incorporate GnRH within a two injection PGF 
program. Stevenson et al. (1996) gave cows receiving two 
injections of PGF 14 d apart an injection of GnRH 7 d 
before the second PGF treatment. Inclusion of a GnRH 
injection reduced conception rates compared with cows 
receiving only the two injections of PGF. In contrast, 
LeBlanc et al. (1998) reported that a GnRH injection given 
7 d before the second PGF injection had no effect on the 
estrus response or fertility of lactating cows.  

Pursley et al. (1997b) found that 85% of the cows 
treated with GnRH (100 µg) ovulated, and 100% started a 
new follicular wave. With follicle development synchro-
nized, luteolysis with PGF2α results in a tighter synchrony 
of estrus. Cows treated with this method ovulated between 
84 to 120 h after PGF injection (Pursley et al., 1995). 
Thatcher et al. (1989) injected GnRH followed 7 d later by 
PGF and bred heifers 12 h after detected estrus. Conception 
and pregnancy rates were similar to heifers bred after two 
injections of PGF 14 d apart.  

Furthermore, a method has been developed which al-
lows the use of timed insemination by adding a second 
injection of GnRH after PGF (Pursley et al., 1995; Schmitt 
et al., 1996; Stevenson et al., 1996). The most commonly 
used method consists of GnRH (100 µg), followed 7 d later 
by PGF (25 mg Lutalyse; Pharmacia & Upjohn, Kalama-
zoo, MI) followed 48 h later by a second injection of GnRH 
(Ovsynch). Different intervals between PGF and the second 
GnRH injection and between the second GnRH and insemi-
nation have been examined (Pursley et al., 1995; Stevenson 
et al., 1996). Pursley et al. (1995) gave GnRH followed 7, 
8, or 9 d later with PGF. A second injection of GnRH was 

administered at the same time in all groups; that is 48, 24, 
or 0 h after PGF. Conception rates were 54, 46, and 11%, 
respectively (Pursley et al., 1995). In another study, the 
second GnRH injection was administered 30 to 32 h after 
PGF and breeding occurred 18 to 19 h after GnRH (Steven-
son et al., 1996). Conception rates were lower in the time-
inseminated group compared with cows treated with two 
injections of PGF 14 d apart and bred after detected estrus. 
However, pregnancy rates were higher for the GnRH 
treated cows because only 53% of PGF treated cows were 
detected in estrus (Stevenson et al., 1996). Burke et al. 
(1996) compared the response to GnRH followed 7 d later 
by PGF and breeding 12 hafter detected estrus with the 
conception and pregnancy rates after a timed insemination 
performed 16 h after a second GnRH injection. Conception 
rates were lower for the timed insemination (26.5 vs 
41.5%); however pregnancy rates were similar because 
fewer cows given PGF were inseminated. Both heifers and 
cows were used in the study of Stevenson et al. (1996) and 
pregnancy rates were similar for GnRH-treated cows and 
heifers, but pregnancy rates were significantly lower in 
GnRH-treated heifers than PGF-treated heifers. Pursley et 
al. (1997b) also found that heifers treated with GnRH-PGF-
GnRH had lower pregnancy rates than heifers treated with 
two injections of PGF. Only 54% of heifers ovulated in 
response to the first GnRH injection compared with 85% of 
cows (Pursley et al., 1997b). It has been speculated that 
heifers may have more estrous cycles with three waves of 
follicular development (Pursley et al., 1997b). Conception 
rates were similar among cows treated with the Ovsynch 
method and bred at a fixed time compared with cows given 
the two-injection PGF method and bred 12 h after detected 
in estrus. The second injection of GnRH was given at 30 to 
36 h after PGF in this study (Pursley et al., 1997b).  

Schmitt et al. (1996) examined the timing of the second 
injection of GnRH comparing 24 and 48 h after PGF, and 
also comparing hCG 48 h after PGF with GnRH at 48 h 
after PGF in dairy heifers. Results indicated that GnRH 48 
h after PGF gave a better response with timed insemination 
than 24 h and that there was no difference between GnRH-
and hCG-treated groups (Schmitt et al., 1996).  

Timing of the PGF injection was examined by Pursley 
et al. (1995). Cows received the PGF injection 48, 24, or 0 
h before the second GnRH injection, which was 7, 8, or 9 d 
after the first GnRH injection, respectively. Cows in the 
first two groups had higher conception rates than cows 
given PGF 0 h before the second GnRH (Pursley et al., 
1995). Peters and Pursley (1999) administered both the 
PGF and the second GnRH injections 7 d after the first 
GnRH injection and bred cow 16 h later. Pregnancy rates 
were decreased (14.7% vs 31.3%) for this protocol com-
pared with the standard Ovsynch timing. 

The effect of time of insemination was tested by Pursley 
et al. (1998). In that study the second GnRH injection was 
administered 48 h after PGF and cows were inseminated at 
0, 8, 16, 24, and 32 h after GnRH. Ovulation occurs be-
tween 24 and 32 h after the second GnRH with the Ovsynch 
system (Pursley et al., 1995). Pregnancy rates, as assessed 
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by ultrasonography between d 25 and 35 after insemination 
were similar for 8-, 16-, and 24-h groups but were lower in 
the 0- and 32-h groups. Based on calving rate, there was no 
difference between 0-, 8-, 16-, and 24-h insemination 
groups because the 0-h group had decreased pregnancy loss 
between ultrasound diagnosis and calving. However, the 
32-h group had a lower calving rate (Pursley et al., 1998). 
Data from postpartum beef cows suggests that insemination 
at 0 and 24 h after the second GnRH produce equivalent 
pregnancy rates (Geary and Whittier, 1997). 

Pursley et al. (1997a) compared treatment with Ovsynch 
with regular PGF injections followed by estrus detection as 
means of reproductive management. The voluntary waiting 
period was 50 d postpartum for both groups and cows bred 
were checked for pregnancy via ultrasonography 32 to 38 d 
after breeding and started again on the same protocol used 
for that animal previously. Conception rates for first service 
were similar (37% Ovsynch vs 39% PGF), but days to first 
service and days open were reduced for the Ovsynch group. 
Sixty and 100-d pregnancy rates were higher for the 
Ovsynch group (37 and 53%, respectively) than for the 
PGF group (5 and 35%, respectively) (Pursley et al., 
1997a). Momcilovic et al. (1998) compared Ovsynch with 
two injections of PGF 14 d apart, a single injection of PGF, 
and cows bred after being seen in spontaneous estrus. Cows 
were treated such that all cows received PGF on the same 
day. Ovsynch-treated cows had higher pregnancy rates and 
fewer days open than other groups (33% and 107 d open for 
Ovsynch vs 11% and 129 d for two injections of PGF, 6% 
and 116 d for untreated, and 12% and 122 d for the single 
injection PGF P < .01). There was no effect of body condi-
tion score or lactation number, but there was a time-of-year 
interaction with lower pregnancy rates from March to Oc-
tober (Momcilovic et al., 1998). Vasconcelos et al. (1997a) 
found that pregnancy rates were lowered in cows bred when 
the temperature exceeded 32°C. Britt and Gaska (1998) 
compared the Ovsynch method with two injections of PGF 
14 d apart and found that conception rates were not differ-
ent, but pregnancy rates were increased and services per 
conception decreased in the Ovsynch group. Estrus detec-
tion efficiency was at 58% for the PGF-treated cows in this 
study. Using a $1.00/d cost for days open and labor costs of 
$10, the Ovsynch program was significantly less expensive 
than the two-injection PGF method (Britt and Gaska, 1998). 
Jobst et al. (1999) found conception and pregnancy rates 
lower and costs per pregnancy higher for Ovsynch than 14-
d PGF and cautioned that individual herd estrus detection 
efficiency would determine the best management practice. 
Stevenson et al. (1997) found that, although conception 
rates after detected estrus were greater than those after 
fixed-time AI with Ovsynch, pregnancy rates were higher 
for the Ovsynch program because of estrus detection prob-
lems. Percentage of treated cows detected in estrus with the 
14-d PGF protocol and GnRH followed 7 d later with PGF 
were 45.5 and 64.1%, respectively. The advantage for 
Ovsynch seems to be in herds where estrus detection is a 
problem. Costs for Ovsynch would be lowered by using 
one–half of the dose of GnRH. Fricke et al. (1998) reported 

that the dose of GnRH could be reduced from 100 µg to 50 
µg at both injections without affecting pregnancy rates. The 
time of the cycle when the Ovsynch protocol is started may 
affect pregnancy rates. Vasconcelos et al. (1997b) reported 
that pregnancy rates were higher for cows that were started 
on d 5 to 12 of the estrous cycle compared with d 1 to 4 or 
13 to 21. Conception and pregnancy rates from several 
studies using the Ovsynch protocol and comparative rates 
from cows treated with 14-d PGF and bred after detected 
estrus are summarized in Table 1. Conception rates al-
though variable tended to be slightly less with Ovsynch but 
pregnancy rates were generally higher with Ovsynch than 
after PGF with estrus detection rates being the determining 
factor. In Table 2, results are presented from some varia-
tions of the standard Ovsynch protocol of GnRH, 7 d later 
PGF followed 48 h later with a second injection of GnRH. 

Collectively, the results in Table 1 and other studies 
mentioned above seem to indicate the Ovsynch method 
results in acceptable pregnancy rates following fixed time 
insemination under most conditions. Still, 60% or more of 
the cows will not conceive to the timed insemination and 
must be dealt with subsequently. Chenault (1992) stated 
that “cows that fail to conceive are not addressed ade-
quately by these programs.” This review was dealing with 
PGF and progesterone-based methods, but the statement 
applies also to the Ovsynch method. Further development 
of methods that can become a part of routine herd manage-
ment are needed and early pregnancy detection must be a 
part of these methods to identify cows for retreatment. 
Pursley et al. (1997a) stated that “because less than one-half 
of the cows become pregnant, it is imperative to identify 
open cows as early as possible.” Effective pregnancy diag-
nosis using ultrasound with a high degree of accuracy 
seems to be possible by 25 d after insemination in cows 
(Unpublished observations of authors). 

Resynchronization of cows that have gone through the 
Ovsynch protocol has been attempted (Moreira et al., 
1997). Cows were given GnRH on d 20 after breeding and 
examined for pregnancy via ultrasound on d 27 after breed-
ing. Open cows were given PGF at this time and were in-
seminated after estrus or given GnRH 48 h later and bred 
16 h after GnRH. Pregnancy rate at a second ultrasound for 
the resynchronized cows was 33% (Moreira et al., 1997), 
which was similar to pregnancy rates after the first insemi-
nation. With these concerns in mind, we developed a simi-
lar protocol to that of Moreira et al. (1997) to allow for the 
earliest identification and rebreeding of those cows that 
failed to become pregnant to the timed insemination. In this 
protocol, lactating cows (40 to 350 d postpartum) went 
through the standard Ovsynch injections and were bred 16 
to 24 h after the second GnRH treatment. Eighteen d after 
breeding cows in the early rebreeding group (OS+) received 
an injection of GnRH. Seven d later, cows were checked for 
pregnancy via rectal ultrasonography using a 7.5-MHz 
probe. Open cows were injected with PGF at this time and 
2 d later received another injection of GnRH and were 
inseminated 0 to 16 h after GnRH. Pregnancy rates for 
cows undergoing this protocol were compared with a group 
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of cows receiving the standard Ovsynch (OS) with no addi-
tional treatment after breeding and with cows treated with 
two injections of PGF and bred after detected estrus. Cows 
that did not conceive to the first insemination in the PGF 
and OS groups were bred after being detected in estrus or 
treated according to the herd manager’s direction after 
being diagnosed nonpregnant at the normal herd pregnancy 
check. Pregnancy rates to the first insemination were 32.5, 
31.7, and 25%, respectively, for the OS+, OS, and PGF 
groups. It was possible to diagnose pregnancy at d 25 after 
breeding and nonpregnant cows rebred after PGF on d 25 
and GnRH 2 d later had a pregnancy rate of 30.4% to that 
insemination. A sample schedule showing dates of injec-
tions, inseminations and ultrasonography is shown in Table 
3. 

Implications 

Development of a practical method for fixed time in-
semination offers significant advantages to dairy producers 
if conception rates are close to those seen after breeding at 
detected estrus. The Ovsynch program seems to reach that 
level of success under most management conditions. Fur-
ther research is needed to identify cows that fail to conceive 
as early as possible so that they can be included in a resyn-
chronization program. Development of routine methods 
based on the use of prostaglandin F2α and gonadotropin-
releasing hormone for resynchronization should help dairy 
producers improve reproductive performance. Alterna-
tively, improved estrus detection would increase effective-
ness of other reproductive protocols. 
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   Table 1. Comparison of results from studies that examined conception and pregnancy rates  
between cows treated with the 14-d PGF treatment (PGF) or the Ovsynch method (OV) 

  
               Conception rate %                Pregnancy rate % 

 
Study  PGF   OV 

 
 PGF  OV 

Stevenson et al., 1996  47  35  26  35 
Burke et al., 1996  42  27  30  27 
Britt and Gaska, 1998  32  47  18  47 
Momcilovic et al., 1998  22  33  11  33 
Pursley et al., 1997ab    46.3   37.8   38.9   37.8 
Stevenson et al., 1997    31.7   37.3   15.9   37.3 
Jobst et al., 1999    42.2   30.1  —a   30.1 

        Unpublished results 
   by authors    38.5   31.7  25   31.7 
Unweighted  means ±    
   SEM from above 

 37.7 ± 3.1  34.9 ± 2.2  19.8 ± 2.7  34.9± 2.2 

 
 
 
 

 
 

Table 2. Summary of pregnancy rate results from variations of the Ovsynch protocol 
 
 

aPGF was given at 9x,  8y, or 7y d after the first GnRH injection. 
bUsed buserelin. 

   cPGF was given at 9 d after the first GnRH injection. 

Study  0 h 24 h 30–36 h 48 h 
Pursley et al., 1995a  11%x   46%y — 55%z 

Schmitt et al., 1996b  —  25.8%  — 45.5% 
Stevenson et al., 1996  —   — 35.3%   — 
Peterson and Pursley, 1999c  14.7%   —  — 31.3% 

aData not reported. 
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                      Table 3. An example schedule for use of the Ov-Synch protocol allowing for timed rebreeding  
                                                   of cows that fail to become pregnant to the first insemination 
 
 
  
  
  
  
 

 

 

 

 

 

 

     
 

Date            Ovsynch+ 
April 15      Give GnRH 
April 22  Give PGF 
April 24  Give GnRH 
April 25  Breed 16 to 24 h after GnRH 
May 13a Give GnRH (18 d after breeding)a 
May 20   Ultrasonography for pregnancy detection and give PGF to nonpregnant cows 
May 22   Give GnRH 
May 23   Breed 16 to 24 h after GnRH 
June 10   Give GnRH 
June 17   Ultrasound and give PGF to nonpregnant cows 
June 19   Give GnRH 
June 20   Breed 16 to 24 h after GnRH 

aIf a second replicate is used, the second sets of respective treatments would begin here at 28 d after the first
replicate. 


