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a b s t r a c t

A pilot experiment was designed to test the hypothesis that administration of PGF2a before
progestin treatment would allow for a reduced duration of progestin treatment in a long-
term progestin-based estrus synchronization protocol. A modified presynchronization
treatment was compared with a standard long-term controlled internal drug release
(CIDR) treatment, and treatments were compared on the basis of ovarian follicular dy-
namics, estrous response rate, synchrony of estrus expression, and pregnancy rates
resulting from timed artificial insemination (TAI) in postpartum beef cows. Estrous was
synchronized for 85 cows, with cows assigned to one of two treatments based on age, days
postpartum, and body condition score. Cows assigned to the 14-day CIDR-PG protocol
received a CIDR insert (1.38 g progesterone) on Day 0, CIDR removal on Day 14, and
administration of PGF2a (25 mg im) on Day 30. Cows assigned to the 9-day CIDR-PG
protocol received PGF2a concurrent with CIDR insertion on Day 5, PGF2a concurrent with
CIDR removal on Day 14, and administration of PGF2a on Day 30. In both treatments, split-
time AI was performed based on estrous response. At 72 hours after PGF2a (Day 33), cows
having expressed estrus received TAI; cows that failed to express estrus by 72 hours
received TAI 24 hours later (96 hours after PGF2a on Day 34), with GnRH (100 mg im)
administered to nonestrous cows. Estrus-detection transmitters were used from CIDR
removal until AI to determine onset time of estrus expression both after CIDR removal and
after PGF2a. Ovarian ultrasonography was performed at CIDR removal on Day 14, PGF2a on
Day 30, and AI on Days 33 or 34. At CIDR removal on Day 14, diameter of the largest follicle
present on the ovary was similar between treatments. The proportion of cows expressing
estrus after CIDR removal tended to be higher (P ¼ 0.09) among cows assigned to the 9-day
CIDR-PG treatment (93%; 40 of 43) than among cows assigned to the 14-day CIDR-PG
treatment (81%; 34 of 42). After PGF2a, a significantly higher proportion (P ¼ 0.02) of
cows expressed estrus after synchronization with the 9-day CIDR-PG treatment (91%; 39 of
43) than the 14-day CIDR-PG treatment (69%; 29 of 42). Consequently, pregnancy rate to
TAI tended to be increased (P ¼ 0.09) among the 9-day CIDR-PG treatment (76.7%; 33 of
43) compared with the 14-day CIDR-PG treatment (59.5%; 25 of 42). In summary, a long-
term CIDR-based estrous synchronization protocol for postpartum beef cows was
enhanced through administration of PGF2a at CIDR insertion and CIDR removal.
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1. Introduction

The 14-day controlled internal drug release-
prostaglandin (CIDR-PG) protocol is a long-term progestin-
based estrus synchronization protocol currently seeing
widespread industry adoption. Estrous response rate and
synchrony of estrus expression following this protocol were
characterized among heifers [1–3] and contribute to suc-
cessful application of fixed-time artificial insemination
(FTAI). Recent work has evaluated the 14-day CIDR-PG pro-
tocol in mature beef cows and noted several differences
among cows compared with heifers. Nash et al. [4] reported
that mature cows exhibit a less synchronous initial estrus
after CIDR removal and an extended mean interval to estrus
comparedwith thedata previously published inheifers. Total
estrous response after PG and before FTAI was also lower
among cows (23%) comparedwith heifers (78%) after the 14-
day CIDR-PG protocol [5,6]. Furthermore, in comparison to
the7-dayCO-SynchþCIDRprotocol, estrous responsebefore
FTAI was reduced in the 14-day CIDR-PG protocol (23% vs.
49%), although pregnancy rates to FTAI were comparable.
Martin et al. [7] demonstrated an improvement among
mature cows in estrous response rate before FTAIwhenusing
a 19-day interval to PGF2a after CIDR removal comparedwith
a 16-day interval (47.4% vs. 29.7%; P < 0.01). This extended
interval to PGF2a also tended to improve TAI pregnancy rates
amongmature cows. However, thismodification adds 3 days
in length to the protocol. Currently, the 14-day CIDR-PG
protocol has seen little industry use among mature suckled
beef cows, largely because of the logistical challenge of using
a protocol of longer duration in groups of cows with varying
lengths of postpartum intervals. Therefore, modifications
that decrease protocol length and enhance estrous response
are of significant interest. In the absence of luteal progester-
one, low concentrations of an exogenous progestin result in
the formation of persistent follicles, characterized by an
extended period of dominance and increased estradiol pro-
duction [8–10]. This effect is attributed to an altered pulsatile
pattern of gonadotropin release because of the decrease in
endogenous progesterone production after PGF2a-induced
luteolysis [11–17]. We hypothesized that a large dominant
follicle would develop earlier during CIDR treatment after
administrationofPGF2aatCIDR insertion, and thatbyDay9of
CIDR treatment, follicle size would be similar in comparison
to Day 14 of CIDR treatment alone. Therefore, the present
study was conducted as a pilot effort to evaluate the effect of
administering PGF2a in conjunction with a long-term CIDR-
based protocol. The study was designed to reduce length of
the treatment scheduleandcompareandevaluate amodified
long-term protocol on the basis of follicular dynamics and
related reproductive end points.

2. Materials and methods

All experimental procedures were approved by the
University of Missouri Animal Care and Use Committee.

2.1. Animals

Estrus was synchronized for crossbred lactating beef
cows (n ¼ 85). Cows were assigned to one of two

treatments (Fig. 1) based on age, days postpartum (DPP),
and body condition score (BCS) [18] using a one to nine
scale (1 ¼ emaciated and 9 ¼ obese). Cows assigned to the
14-day CIDR-PG protocol received an Eazi-Breed CIDR
insert (1.38 g progesterone; Zoetis, Madison, NJ, USA) on
Day 0, CIDR removal on Day 14, and PGF2a (25 mg im;
Lutalyse, Zoetis, Madison, NJ, USA) on Day 30. Cows
assigned to the 9-day CIDR-PG protocol received PGF2a
concurrent with CIDR insertion on Day 5, PGF2a concurrent
with CIDR removal on Day 14, and PGF2a on Day 30. In both
treatments, split-time AI was performed based on estrous
response [19–22]. At 72 hours after PGF2a (Day 33), cows
that had expressed estrus received TAI. Cows that failed to
express estrus by 72 hours received TAI 24 hours later
(96 hours after PGF2a on Day 34), with GnRH (100 mg im;
Cystorelin, Merial, Athens, GA, USA) administered to non-
estrous cows concurrent with AI. Times of PGF2a adminis-
tration, GnRH administration, and AI were recorded for
each cow. Insemination was performed using conventional
frozen semen sourced fromone collection of a single AI sire.
Two technicians were preassigned and balanced across
treatments based on cow age, DPP, and BCS. Fourteen days
after AI, cows were exposed to fertile bulls for the
remainder of the 45-day breeding season.

2.2. Estrus detection

Cows were fitted with HeatWatch estrus-detection
transmitters (DDx Inc., Denver, CO, USA) from the time of
CIDR removal until FTAI for continuous estrus detection.
Estrus was defined as cows receiving three or greater
mounts of 2 or more seconds in duration within a 4-hour
period, with the onset of estrus determined as the first
mount within that period [23]. Transmitters were removed
from cows expressing estrus by 72 hours after PGF2a but
were not removed from the remaining cows until 96 hours
to characterize estrus expression between 72 and 96 hours.

2.3. Ovarian ultrasonography

Transrectal ultrasonography (SonoSite EDGE equipped
with a L5210.0 to 5.0MHz linear array transducer; SonoSite
Inc., Bothell, WA, USA) was performed to assess ovarian
follicular dynamics and the presence of CL. Dominant fol-
licles were measured, and measurements reported are the
largest follicle diameter (LFD). Ultrasonography was per-
formed at CIDR removal on Day 14, at PGF2a administration
on Day 30, and at AI on Days 33 and 34.

2.4. Pregnancy diagnosis

Pregnancy rate to AI was determined by transrectal ul-
trasonography (SonoSite EDGE equipped with a L52 10.0 to
5.0MHz linear array transducer; SonoSite Inc.) 74 days after
AI (Day 107).

2.5. Statistical analysis

Treatment differences for age, BCS, DPP, LFD measure-
ments, and timing of estrus expressionwere analyzed using
the TTEST procedure of SAS (SAS Institute Inc., Cary, NC,
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USA). Chi-square contingency tables (PROC FREQ; SAS
Institute Inc., Cary, NC, USA) were used to analyze treat-
ment differences in the proportion of cows with CL present
at CIDR removal, proportion of cows with CL present at
PGF2a on Day 30, and pregnancy rates based on estrous
expression. Estrous response rate after CIDR removal,
estrous response rate after PGF2a administration, preg-
nancy rate to AI, and final pregnancy rate were analyzed
with the GENMOD procedure of SAS (SAS Institute Inc.)
using the binomial distribution and link logit function.

3. Results

Cow age, BCS, DPP at AI, and estrous response rates are
shown for each treatment in Table 1. Cows did not differ
based on treatment for age (P ¼ 0.35), BCS (P ¼ 0.98), or
DPP (0.98). Estrous response rate and timing of estrous
expression after CIDR removal on Day 14 and after PGF2a

administration on Day 30 are shown in Table 2. Ultrasound
data collected at CIDR removal on Day 14, PGF2a on Day 30,
and AI on Days 33 and 34 are presented in Table 3.

At CIDR removal on Day 14, LFD present on the ovary
was similar (P ¼ 0.66) among the 14-day CIDR-PG
(14.3 # 0.4 mm) and the 9-day CIDR-PG (14.3 # 0.4 mm)
treated cows. Estrous expression after CIDR removal is
graphed for each treatment in Figure 2. The mean interval
from CIDR removal to estrus was similar (P ¼ 0.15) among
cows assigned to the 14-day CIDR-PG treatment
(48.3 # 3.3 hours) and cows assigned to the 9-day CIDR-PG
treatment (48.2 # 2.4 hours). However, the proportion of
cows expressing estrus after CIDR removal tended to be
higher (P¼ 0.097) among cows assigned to the 9-day CIDR-
PG treatment (93%; 40 of 43) than among cows assigned to
the 14-day CIDR-PG treatment (81%; 34 of 42). Among cows
in the 9-day CIDR-PG treatment, 16% (7 of 43) of the cows
had CL present at CIDR removal on Day 14, and of these

14-d CIDR-PG

9-d CIDR-PG 

Treatment days

… 24 h …… 16 d …

PGF2αPGF2α
AI 

Estrous 
Females

CIDR
PGF2α

0 5     14        30                  33             34

… 72 h …

AI
Remaining

Females

GnRH
Non-Estrous

Females

Treatment days

… 24 h …… 16 d …

AI 
Estrous 
Females

CIDR
PGF2α

0 14        30                  33             34

… 72 h …

AI
Remaining

Females

GnRH
Non-Estrous

Females

Fig. 1. Treatment schedule for the 14-day CIDR-PG and 9-day CIDR-PG protocols. Cows assigned to the 14-day CIDR-PG protocol received a CIDR insert (1.38 g
progesterone) on Day 0, CIDR removal on Day 14, and administration of PGF2a (25 mg im) on Day 30. Cows assigned to the 9-day CIDR-PG protocol received PGF2a
concurrent with CIDR insertion on Day 5, PGF2a concurrent with CIDR removal on Day 14, and administration of PGF2a on Day 30. In both treatments, timed AI
was performed using a split-time AI approach based on estrous response. At 72 hours after PGF2a (Day 33), cows having expressed estrus received timed AI; cows
having not expressed estrus by 72 hours received timed AI 24 hours later (96 hours after PGF2a on Day 34), with GnRH (100 mg im) administered to nonestrous
cows concurrent with AI. AI, artificial insemination; CIDR-PG, controlled internal drug release-prostaglandin.
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cows, 100% (7 of 7) expressed estrus after CIDR removal.
The mean interval from CIDR removal to the onset of estrus
for cows in the 9-day CIDR-PG treatment was numerically
extended among cows with CL at CIDR removal
(67.6 # 3.3 hours) compared with cows without CL
(48.2 # 2.2 hours), although differences in these intervals
did not differ (P ¼ 0.35). Among cows in the 14-day CIDR-
PG treatment, 10% (4 of 42) of the cows had CL present at
CIDR removal, and 75% (3 of 4) of these cows failed to ex-
press estrus after CIDR removal.

At PGF2a on Day 30, LFD tended (P ¼ 0.09) to be larger
among cows in the 9-day CIDR-PG treatment
(11.6 # 0.3 mm) than the 14-day CIDR-PG treatment
(11.3 # 0.2 mm). The proportion of cows with CL at PGF2a
on Day 30 was similar (P ¼ 0.24) in both the 14-day CIDR-
PG treatment (95%; 40 of 42) and the 9-day CIDR-PG
treatment (100%; 43 of 43). Timing of estrous expression
after PGF2a is graphed for cows in each treatment in
Figure 3. After PGF2a, a higher proportion (P¼ 0.02) of cows
expressed estrus after synchronization with the 9-day
CIDR-PG treatment (91%; 39 of 43) than the 14-day CIDR-
PG treatment (69%; 29 of 42). The mean interval from
PGF2a to estrus was numerically shortened among cows
after the 9-day CIDR-PG treatment (70.7 # 1.4 hours)
compared with the 14-day CIDR-PG treatment

(78.0 # 1.9 hours); however, these differences were not
significant (P ¼ 0.30).

At AI on Days 33 and 34, LFD did not differ (P ¼ 0.11)
between the 14-day CIDR-PG (13.3 # 0.3 mm) and the 9-
day CIDR-PG (13.7 # 0.2 mm) treated cows. Cows that
expressed estrus before AI had greater LFD than cows that
failed to express estrus in both the 14-day CIDR-PG
(13.9 # 0.3 vs. 11.9 # 0.7 mm) and the 9-day CIDR-PG
(13.9 # 0.3 vs. 11.9 # 0.4 mm) treated groups. However,
no differences in LFD based on treatment were apparent
within estrous cows or within nonestrous cows,
respectively.

Timed artificial insemination pregnancy rates based on
treatment and estrous response are shown in Table 4.
Across treatments, cows that expressed estrus before AI
tended (P¼ 0.08) to achieve higher AI pregnancy rates than
cows failing to express estrus. Cows that expressed estrus
before AI achieved similar (P ¼ 0.50) pregnancy rates (14-
day CIDR-PG [72%; 21 of 29]; 9-day CIDR-PG [79%; 31 of
39]). Similarly, no difference between treatments (P¼ 0.48)
was detected when pregnancy rates of cows that failed to
express estrus before AI were compared (14-day CIDR-PG
[31%; 4 of 13]; 9-day CIDR-PG [50%; 2 of 4]). However,
overall TAI pregnancy rate tended to be increased (P¼ 0.09)
in the 9-day CIDR-PG treatment (76.7%; 33 of 43) than in
the 14-day CIDR-PG treatment (59.5%; 25 of 42) because of
the increased proportion of cows that expressed estrus
before AI after the 9-day CIDR-PG treatment. Timed artifi-
cial insemination pregnancy rate did not differ (P ¼ 0.44)
based on technician. Final pregnancy rate at the end of a
45-day breeding period did not differ (P ¼ 0.32) between
cows assigned to the 14-day CIDR-PG (93%; 39 of 42) and 9-
day CIDR-PG (88%; 38 of 43) treatments.

4. Discussion

Several protocols and strategies for estrus synchroni-
zation have been previously published. Many of these are
cost effective, simple to follow, and achieve reasonably high
pregnancy rates. However, although pregnancy rates are
generally satisfactory when insemination is performed

Table 1
Cow age, BCS, DPP, and estrous response within treatments.

Treatmenta N Age, y BCSb DPP, d Estrous by 72 hc Estrous by 72–96 hd Nonestrous by 96 he

Proportion % Proportion % Proportion %

14-d CIDR-PG 42 7.7 # 0.4 5.6 # 0.1 74.5 # 1.5 11/42 26 18/42 43 13/42 31
9-d CIDR-PG 43 7.5 # 0.4 5.6 # 0.1 75.4 # 1.5 24/43 56 15/43 35 4/43 9
Combined 85 7.6 # 0.3 5.6 # 0.1 75.0 # 1.1 35/85 41 33/85 39 17/85 20

Abbreviations: BCS, body condition score; CIDR-PG, controlled internal drug release-prostaglandin; DPP, days postpartum.
a Cows assigned to the 14-day CIDR-PG protocol received a CIDR insert (1.38 g progesterone) on Day 0, CIDR removal on Day 14, and administration of

PGF2a (25 mg im) on Day 30. Cows assigned to the 9-day CIDR-PG protocol received PGF2a concurrent with CIDR insertion on Day 5, PGF2a concurrent with
CIDR removal on Day 14, and administration of PGF2a on Day 30. In both treatments, timed artificial insemination (TAI) was performed using a split-time AI
approach based on estrous response. At 72 hours after PGF2a (Day 33), cows having expressed estrus received TAI; cows having not expressed estrus by
72 hours received TAI 24 hours later (96 hours after PGF2a on Day 34), with GnRH (100 mg im) administered to nonestrous cows concurrent with AI.

b BCS (mean # standard error) of cows at treatment assignment on Day 0 (1–9 scale, where 1 ¼ emaciated and 9 ¼ obese).
c Proportion of cows expressing estrus by 72 hours after PGF2a administration (Day 30) and subsequently inseminated at 72 hours (Day 33).
d Proportion of cows expressing estrus between 72 and 96 hours after PGF2a administration (Day 30) and subsequently inseminated at 96 hours (Day 34).
e Proportion of cows failing to express estrus by 96 hours after PGF2a administration (Day 30) and subsequently administered GnRH and inseminated at

96 hours (Day 34).

Table 2
Estrous responsea rate and timing of estrus after CIDR removal (Day 14)
and after PGF2a (Day 30) within treatments.

Treatmentb Estrous after
CIDR removal

Interval to
estrus
from CIDR
removal (h)

Estrous after
PGF2a

Interval to
estrus
from
PGF2a (h)Proportion % Proportion %

14-d
CIDR-PG

34/42 81 48.3 # 3.3 29/42 69 78.0 # 1.9

9-d
CIDR-PG

40/43 93 48.2 # 2.4 39/43 91 70.7 # 1.4

Abbreviations: CIDR-PG, controlled internal drug release-prostaglandin.
a Rate and timing of estrus expression determined using HeatWatch

transmitters. Estrus defined as cows receiving 3 or more mounts of 2 or
more seconds in duration within a 4-hour period, with the onset of estrus
determined as the first mount within that period.

b See Table 1 for description of treatment protocols.
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based on detected estrus, few protocols generate the de-
gree of synchrony required to achieve optimal pregnancy
rates to FTAI. In addition to factors that improve general
conception rates, continued improvement in TAI pregnancy
rate is likely dependent on enhancements in estrus syn-
chronization that improve total estrous response rate
before AI and synchrony of estrus and ovulation.

Synchrony of estrus expression is largely dependent on
synchrony of ovarian follicular waves among a group of
females undergoing estrus synchronization. Published
protocols use varying strategies to establish follicular syn-
chrony. Many protocols rely on administration of GnRH
early in the protocol, such as the commonly used 7-day CO-
Synch þ CIDR [24] and 5-day CO-Synch þ CIDR [25] pro-
tocols. In these protocols, follicular synchrony is dependent
on successful response to GnRH. Other protocols make use
of exogenous estradiol to establish follicular synchrony;
however, estradiol cannot be used legally for estrus syn-
chronization in many countries, including the United
States. Alternatively, the 14-day CIDR-PG [1] protocol at-
tempts to establish follicular synchrony through a syn-
chronous initial estrus event occurring after CIDR removal.
In this case, establishment of subsequent follicular syn-
chrony to facilitate TAI is dependent on the initial estrus
event at CIDR removal. To establish optimal synchrony, this
estrus event must occur among the maximum proportion
of females and occur over a narrow period so as to mini-
mize subsequent variation.

Achieving a greater overall estrous response and a
highly synchronous initial estrus after CIDR removal is
dependent on uniformity in the development of dominant
follicles during the period of CIDR treatment and a subse-
quent rapid decline in progesterone. A 14-day period of
CIDR insertion or feeding of melengestrol acetate can
achieve a reasonable degree of follicular uniformity and
progesterone decline simply from the length of progestin
treatment. Exogenous progesterone does not extend luteal
life span. Hence, as luteolysis occurs and endogenous pro-
gesterone concentrations decline during progestin expo-
sure, dominant follicles will persist for an extended time
before ovulation or atresia. Therefore, based on the length
of the luteal phase of the estrous cycle, most females should
not have CL and should have a large dominant follicle after
14 days of progestin exposure.

In contrast, the 9-day CIDR-PG protocol uses PGF2a at
CIDR insertion to induce luteolysis among females with
responsive CL ($5 days postestrus). Females responding to
PGF2a at CIDR insertion subsequently lack endogenous
luteal progesterone during the 9 days of progestin (CIDR)
treatment, creating an endocrine environment similar to
that described by others [8–10] for development of
persistent follicles. Of course, a proportion of these females
(generally <5 days postestrus) will possess CL incapable of
responding to PGF2a at CIDR insertion and can be expected
to retain CL through CIDR treatment. Therefore, PGF2a is
administered at CIDR removal to maximize the proportion

Table 3
Ultrasound dataa collected at CIDR removal, PGF2a administration, and AI.

Treatmentb LFD CIDR removal (mm) CL present CIDR
removal

LFD PGF2a (mm) CL present PGF2a LFD AI (mm)

Proportion % Proportion %

14-d CIDR-PG 14.3 # 0.4 4/42 10 11.3 # 0.2 40/42 95 13.3 # 0.3
9-d CIDR-PG 14.3 # 0.4 7/43 16 11.6 # 0.3 43/43 100 13.7 # 0.2

Abbreviations: AI, artificial insemination; CIDR, controlled internal drug release; LFD, largest follicle diameter.
a Transrectal ultrasonography was performed to assess ovarian follicular dynamics and the presence of CL. Dominant follicles were measured, and

measurements reported are the LFD. Ultrasonography was performed at CIDR removal on Day 14, PGF2a administration on Day 30, and AI on Days 33 and 34.
b See Table 1 for description of treatment protocols.
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of females expressing an initial estrus after CIDR removal.
Cows retaining CL through CIDR treatment were antici-
pated to have more variation in LFD at CIDR removal and to
differ somewhat in subsequent estrous response rate and
timing of estrus. The mean interval from CIDR removal in
the 9-day CIDR-PG treatment to estrus onset was numeri-
cally extended among cows with CL at CIDR removal
(67.6 # 3.3 hours) compared with cows with no CL
(48.2 # 2.2 hours), although this difference in intervals was
not significant (P ¼ 0.35). Additionally, 100% (7 of 7) of
these cows exhibited estrus after CIDR removal, indicating
a successful response rate to PGF2a at CIDR removal.

This experiment is not the first reported attempt to
reduce endogenous progesterone production as a means of
influencing follicular development. Inclusion of PGF2a at
early time points within protocols has been a topic of in-
terest for use in both beef and dairy females and in both Bos
taurus and Bos indicus [26–30]. However, these efforts to
date have focused on protocols that achieve follicular syn-
chrony using GnRH rather than a synchronous initial estrus
event. In the present study, use of PGF2a at CIDR insertion
and CIDR removal facilitated shortening of a long-term
progestin treatment from 14 to 9 days while establishing
similarly sized dominant follicles at CIDR removal.
Although this results in only a 5-day reduction in protocol
length, it is important to note that decreased protocol
length is of significant practical importance when long-
term protocols are used in groups of suckled beef cows
that range in postpartum interval, as the manufacturer’s
label on CIDR inserts recommends that beef cows be 20 or
more DPP at the time of CIDR insertion.

In the design of this experiment, AI was conducted using
a split-time AI approach to allow for a longer period of
estrus expression, determined using HeatWatch. However,
future studies should evaluate the optimal timing of FTAI
and compare the success of FTAI to split-time AI when
using the 9-day CIDR-PG protocol. Furthermore, future
work should evaluate the 9-day CIDR-PG protocol in com-
parison to short-term protocols more commonly used in
mature beef cows, as the estrous response rate and syn-
chrony of estrus observed after the 9-day CIDR-PG protocol
is noteworthy. After PGF2a administration on Day 30, 91% of
cows expressed estrus over a 32-hour period, from 59 to
91 hours after PGF2a administration (Fig. 2). Previous work
from our laboratory comparing the 7-day CO-Synch þ CIDR
and the 5-day CO-Synch þ CIDR protocols found total

estrous response after these protocols to be 85% and 79%,
respectively, with estrus expression occurring over a
greater than 84-hour period [31]. Likewise, future work
should evaluate the effectiveness of the 9-day CIDR-PG
approach compared with the 14-day CIDR-PG approach in
heifers. Previously published data from our laboratory [3]
found that 71% of heifers express estrus after CIDR
removal in the 14-day CIDR-PG protocol, in contrast to the
93% estrous response we observed among cows after CIDR
removal in the 9-day CIDR-PG treatment. As this initial
estrus establishes synchrony, improvement in estrous
response rate at CIDR removal may improve final estrous
response and TAI pregnancy rates in heifers as well.
Although we acknowledge the limited number of cows
involved in this pilot study, the high estrous response and
the synchrony of estrus observed after administration of
this protocol may offer an opportunity for future use of this
protocol not only in TAI but in other reproductive applica-
tions such as embryo transfer.

In summary, we demonstrate that administration of
PGF2a at CIDR insertion and removal allowed for a short-
ened length of progestin treatment, reducing the overall
length of the 14-day CIDR-PG protocol by 5 days. The
shorter 9-day CIDR-PG protocol resulted in similar follic-
ular dynamics at time points of interest and offered po-
tential improvements in estrous response rate, synchrony
of estrus, and TAI pregnancy rates when compared with the
longer 14-day CIDR-PG protocol.
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