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ABSTRACT

Holstein dairy heifers were randomly assigned to 1
of 2 treatments to determine whether a presynchroniza-
tion strategy using GnRH would improve reproductive
performance after synchronization of ovulation and
timed artificial insemination (TAI). Heifers (n = 82) in
the first treatment (GPG) received a hormonal protocol
for synchronization of ovulation and TAI (100 pg of
GnRH, d 0; 25 mg of PGF,,, d 6; 100 ng of GnRH + TAlI,
d 8); whereas heifers (n = 84) in the second treatment
(GGPG) received GPG, but with the addition of a GnRH
injection (100 pg) 7 d before initiation of the GPG proto-
col. The proportion of heifers receiving Al before d 8
was similar for GPG (4.9%) and GGPG (9.5%), and the
proportion of heifers diagnosed pregnant 30 d after Al
did not differ between treatments (45 vs. 51%, respec-
tively). Treatment did not affect the proportion of heif-
ers ovulating after the second GnRH injection or the
proportion in which a corpus luteum regressed after
treatment with PGFs,. In conclusion, presynchroniza-
tion with GnRH 7 d before initiation of synchronization
of ovulation using GnRH and PGF,, did not affect the
proportion of heifers expressing estrus before TAI or
improve synchronization response or fertility to the syn-
chronization protocol.
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ing hormone, dairy heifer, timed artificial insemination

INTRODUCTION

Ovsynch was the first protocol developed to success-
fully synchronize ovulation and allow for timed artifi-
cial insemination (TAI) in lactating dairy cows (Pursley
et al., 1995); however, the first studies using Ovsynch
and TAI in dairy heifers resulted in a pregnancy rate
per artificial insemination (PR/AI) after TAI that was
20 to 40% less than that of heifers receiving Al to a
standing estrus (Pursley et al., 1997). The increased
incidence of estrus before TAI in dairy heifers (18 to

Received April 6, 2006.
Accepted May 5, 2006.
ICorresponding author: pmfricke@wisc.edu

24%; Rivera et al., 2004, 2005) may result from an
inconsistent response to the first GnRH injection of the
protocol (Martinez et al., 2002). Administration of the
first GnRH injection between 14 and 18 d after ovula-
tion coincides with the emergence of a new follicular
wave in 3- and 4-wave animals (Ginther et al., 1996)
when the dominant follicle from the preceding wave
has lost ovulatory capacity and the future dominant
follicle from the just-emerged third (Sirois and Fortune,
1988; Ginther et al., 1989; Sartori et al., 2004) or fourth
follicular wave (Sirois and Fortune, 1988) has not yet
undergone deviation and acquired ovulatory capacity
(Sartori et al., 2001). Because of this lack of ovulation
to the first GnRH injection during the latter stages of
the estrous cycle, the corpus luteum (CL) originating
from the preceding spontaneous ovulation regresses be-
fore PGF5, treatment and heifers display estrus about
5 d after administration of the first GnRH injection of
the synchronization protocol (Rivera et al., 2004, 2005).

Several strategies have been tested to overcome ex-
pression of estrus during protocols for timed Al in dairy
heifers. Inclusion of a controlled internal drug releasing
device between the first 2 injections of the protocol suc-
cessfully suppressed estrus without compromising fer-
tility (Peeler et al., 2004; Rivera et al., 2005); however,
the success of this strategy was partially negated by
the cost associated with inserting controlled internal
drug releasing devices into all heifers receiving the pro-
tocol. Presynchronization with 2 injections of PGF,,
administered 14 d apart increased fertility in lactating
dairy cows receiving Ovsynch (Moreira et al., 2001; Na-
vanukraw et al., 2004). Also, dairy heifers initiating a
synchronization of ovulation program during an envi-
ronment of high progesterone (P) between d 5 and 10
of the estrous cycle had optimal synchrony and fertility
after TAI compared with heifers initiating the protocol
during other stages of the cycle (Moreira et al., 2000).
Another potential strategy would be to induce an envi-
ronment of high P, that can be sustained until PGFs,
treatment by inducing ovulation of a follicle 6 or 7 d
before onset of a GhnRH-PGF,,~GnRH (GPG) protocol
by administering exogenous GnRH to cause a follicle
to ovulate and produce a CL. This strategy may allow
for a greater ovulatory response after the first GnRH
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injection of the protocol by synchronizing emergence of
a new follicular wave to ensure the presence of a domi-
nant follicle 7 d later at the first GnRH injection of
the protocol.

The objective of this study was to evaluate the effect
of a GnRH injection administered 7 d before the onset
of a protocol for synchronization of ovulation and TAI
in dairy heifers. We hypothesized that treatment with
100 g of GnRH 7 d before the first injection of the
protocol would decrease the proportion of heifers dis-
playing estrus before scheduled TAI by causing a follicle
to ovulate and induce a new CL and by synchronizing
onset of a new follicular wave. To test this hypothesis,
we used a modified Ovsynch protocol evaluated in non-
lactating Holstein heifers in 2 previous experiments
(Rivera et al., 2004, 2005) in which the interval from
the first GnRH injection to the PGFy, injection was 6
rather than 7 d.

MATERIALS AND METHODS
Facilities and Management of Heifers

This field trial was conducted on a custom dairy heifer
growing company located in south-central Wisconsin
comprising approximately 300 breeding-age Holstein
heifers originating from 1 dairy operation. Heifers ar-
rived at the facility around 13 mo of age; however, there
was considerable variation in age (range 9 to 19 mo)
among heifers enrolled in the experiment. After arrival
at the growing facility, heifers were sorted into each of
5 pens according to body size and date of arrival. Heifers
had a 1- or 2-wk adaptation period before onset of the
Al period. Heifers were fed a TMR based on corn silage,
alfalfa haylage, and mineral mix once daily between
0730 and 0900 h throughout the Al period.

Every 2 to 3 wk, a group of 34 to 37 heifers initiated
the AI period. The duration of the Al period was set as
the time necessary to reach pregnancy, with a maxi-
mum time allowed of 120 d. Tail chalk was applied and
evaluated daily (0800 h) during the feeding period after
heifers were restrained in self-locking head gates, with
the decision to Al based on rubbed tail chalk. Each
week the herd veterinarian conducted pregnancy diag-
noses via rectal palpation for all heifers in which 35 d
or more had elapsed since their most recent Al. Heifers
were returned to the dairy after a confirmed pregnancy
and were housed with natural service bulls until moved
to a maternity pen before their expected date of partu-
rition.

Treatments

This experiment was conducted in 5 replicates (n =
approximately 33 heifers/replicate) initiated from April

3811

to July 2003. One week before onset of the Al period
(e.g., experimental d -7), heifers (n = 166) were ran-
domly assigned to receive either synchronization of ovu-
lation using GnRH (Cystorelin; Merial Ltd., Duluth,
GA) and PGF,, (Lutalyse, Pharmacia Animal Health,
Kalamazoo, MI) and TAI (100 pg of GnRH, d 0; 25 mg
of PGF5,, d 6; 100 ng of GnRH + TAI, d 8) followed by
Al after rubbed tail chalk for the remainder of the Al
period (GPG; n = 82), or GPG but with the addition of
a GnRH injection administered 7 d before initiation of
the protocol (i.e., d —7) followed by Al after rubbed tail
chalk for the remainder of the AI breeding period
(GGPG; n = 84). Detection of estrus and Al after rubbed
tail chalk began on d 0. One professional Al technician
with more than 10 yr of experience conducted all insem-
inations throughout the study, and a maximum of 35
TAI were performed per replicate. Body condition scores
were assigned to each heifer at first Al by the same
individual throughout the experiment using a quarter-
point scale from 1 to 5, where 1 = emaciated and 5 =
obese (Ferguson et al., 1994).

Blood Sampling and Radioimmunoassay

Blood samples were collected from all heifers via veni-
puncture of the median caudal vein or artery just before
administration of each injection in both treatments,
and d -7 for GPG heifers. Blood samples were allowed
to clot for 24 h at 4°C, were centrifuged (3,000 x g for
15 min), and serum was harvested and stored at —20°C
until assayed for P, using a solid-phase, no-extraction
radioimmunoassay (Coat-a-Count Progesterone, Diag-
nostic Products Corporation, Los Angeles, CA). Serum
collected from a diestrus cow was used as a quality
control sample within each assay. Intra- and interassay
coefficients of variation for the quality control sample
were 5.2 and 7.7%, respectively.

Blood sampling and hormone injections for any heifer
receiving Al after rubbed tail chalk during the protocol
were discontinued after Al. Heifers with a serum P,
concentration >1.0 ng/mL just before treatment with
PGF, were considered to have a functional CL. Luteal
regression occurred when serum P, concentration de-
creased to <1.0 ng/mL or there was a decrease of 60%
or more of the P, concentration at treatment with PGFs,,
by 48 h after treatment (Rivera et al., 2004).

Ultrasonography

Ovarian structures were monitored using an ultra-
sound machine equipped with a transrectal 4.5- to 8.5-
MHz linear-array transducer (Easi-Scan; BCF Technol-
ogy Ltd., Livingston, UK). During each ultrasound ex-
amination conducted on d 0, 6, 8, and 10, a sketch of
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the location and diameter of all ovarian structures >8
mm in diameter was recorded. For each ovarian struc-
ture, diameter was calculated from a single frozen im-
age of the apparent maximal diameter using on-screen
background gridlines resulting in squares with 10-mm
sides. Ovulatory response after the GnRH injection on
d 0 was determined on d 6 by the presence of a new or
accessory CL according to follicular and luteal struc-
tures recorded on d 0. Ovulatory response after treat-
ment with GnRH on d 8 was determined by the presence
of 1 or more dominant follicles at the time of the GnRH
injection and the absence of 1 (single ovulation) or 2
(double ovulation) of those follicles at an ultrasound
examination conducted 48 h later (Fricke et al., 1998).
Synchronization rate was defined as the proportion of
heifers with serum P4 <1.0 ng/mL at the second GnRH
injection and in which ovulation occurred by 48 h after
the second GnRH injection expressed as a percentage
of the total number of heifers receiving the protocol.
Pregnancy status was determined 30 d after first Al by
transrectal ultrasonography. Visualization of a fluid-
filled uterine horn and the presence of a conceptus were
used as positive indicators of pregnancy (Fricke et
al., 1998).

Statistical Analyses

Treatment effects on continuous variables (days to
first Al, days to estrus expression, follicle diameter, and
serum P,) were analyzed using the GLM procedure of
SAS (SAS Institute, 1999). Treatment effects on dichot-
omous outcomes were analyzed using the LOGISTIC
procedure of SAS. A multivariate logistical regression
model was developed to analyze the effects of the cate-
gorical variables treatment, replicate, method of Al (de-
tected estrus vs. TAI), age, age by treatment interac-
tion, and treatment by replicate interaction, with the
continuous variable BCS on the combined PR/AI to de-
tected estrus and TAI. A second multivariate logistical
regression model was used to analyze the effects of the
categorical variables treatment, replicate, ovulatory re-
sponse to the first GnRH injection, ovulatory response
to the second GnRH injection, age, age by treatment
interaction, and the treatment by replicate interaction,
with the continuous variables BCS and follicular diam-
eter at TAI on PR/AI to TAIL A third multivariate logisti-
cal regression model was used to analyze the effects of
the categorical variables treatment, replicate, age, age
by treatment interaction, and the treatment by repli-
cate interaction, with the continuous variable BCS on
the PR/AI to detected estrus.

All multivariate logistical regression models were
constructed using a backward selection process with
treatment retained as a fixed factor in each of the mod-
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els. A Wald statistic criterion of P < 0.15 was set for
inclusion of a variable in the model. For analysis of PR/
Al to detected estrus, only treatment remained in the
final model. For analysis of PR/AI to TAI, treatment
and ovulatory response to the second GnRH remained
as variables in the final model. For analysis of the over-
all PR/AI, treatment and method of Al remained as
variables in the final model. Odds ratios and 95% confi-
dence intervals were calculated for significant main ef-
fects remaining in the final models. Data are presented
as percentages and proportions with P-values for main
effects and interactions derived from the multivariate
logistical regression analysis. Treatment differences
with P < 0.05 were considered significant, and differ-
ences between P > 0.05 and P < 0.10 were considered
statistical tendencies.

RESULTS AND DISCUSSION
Expression of Estrus and Fertility to Al

Contrary to our hypothesis, the proportion of heifers
displaying estrus before scheduled TAI and the mean
day of expression of estrus during the protocol did not
differ between treatments (Table 1). A previous study
reported no difference in expression of estrus when
postpartum beef cows were presynchronized with
GnRH 7 d before the onset of a synchronization program
using sequential injections of GnRH followed by PGFy,,
6 d later (Dedarnette et al., 2001). The overall propor-
tion of heifers displaying estrus during this protocol
was less than in previous studies in which 18% (Rivera
et al., 2004) and 24% (Rivera et al., 2005) of heifers
were detected in estrus and inseminated before sched-
uled TAI. Differences among these studies in the pro-
portion of heifers detected in estrus during a GPG proto-
col may be due to accuracy of estrus detection based on
rubbed tail chalk among heifer operations. In a previous
study conducted on a different custom heifer growing
operation in Wisconsin, only 8.2% of heifers insemi-
nated based on rubbed tail chalk had serum P, >1 ng/
mL on the day of Al resulting in an overall accuracy of
91.8% (Rivera et al., 2004). Cordoba and Fricke (2002)
reported an 84% submission rate to first Al during a
23-d Al period using a tail paint system in lactating
dairy cows managed in a grazing-based system,
whereas a 95% submission rate after synchronization
of estrus was reported by Macmillan et al. (1988) using
a similar tail painting system in dairy heifers.

The possible physiological basis for the occurrence of
expression of estrus during the GPG protocol in dairy
heifers has been described (Rivera et al., 2004, 2005).
Variation in the proportion of follicular waves per es-
trous cycle among individual heifers may explain the
low response to presynchronization with GnRH. In one
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Table 1. Expression of estrus behavior and pregnancy rate per artificial insemination (PR/AI) for Holstein
dairy heifers submitted to synchronization of ovulation and timed AI (TAI) without (GPG) or with (GGPG)

presynchronization with GnRH

Treatment!
Item GPG GGPG
Days (mean + SEM) from GnRH treatment on d 0 to first Al 7.8 £ 0.1 7.6 £ 0.1
Expression of estrus before scheduled TAI, % 4.9 9.5
(no./no.) (4/82) (8/84)
Day (mean + SEM) of premature expression of estrus 3.5 + 1.2 41 + 0.6
Heifers submitted to TAI, % 95 90
(no./no.) (78/82) (76/84)
PR/AI to estrus, 30 d after Al, % 75 75
(no./no.) (3/4) (6/8)
PR/AI to TAI 30 d after AI, % 44 49
(no./mo.) (34/78) (37/76)
Overall PR/AI 30 d after Al, % 45 51
(no./no.) (37/82) (43/84)
Twin fetuses, 30 d after Al, % 0 2.3
(no./no.) (0/37) (1/43)

IGPG heifers received synchronization of ovulation and TAI (100 pg of GnRH, d 0; 25 mg of PGF,,, d 6;
100 pg of GnRH + TAI d 8), whereas GGPG heifers received GPG but with the addition of a GnRH injection
(100 wg) 7 d before (d —7) initiation of the GPG protocol. No effect of treatment was detected for any end

point.

report, the proportion of heifers exhibiting 2, 3, and 4
waves of follicular growth was 20, 70, and 10%, respec-
tively (Sirois and Fortune, 1988). In a study comparing
nonlactating heifers with lactating cows, the proportion
of animals with 2, 3, and 4 follicular waves was 55.6,
33.3,and 11.1%, respectively, for heifers, and 78.6, 14.3,
and 7.1%, respectively, for lactating cows. Thus, differ-
ences in follicular wave dynamics between nonlactating
heifers and lactating cows may explain differences in
responsiveness to Ovsynch. Due to the high variation
in patterns of follicular growth among dairy heifers, the
proximity to proestrus at the onset of synchronization
treatment has a detrimental effect on the synchroniza-
tion of follicular wave emergence. The greater propor-
tion of heifers with 3 and 4 follicular waves per cycle
results in a more rapid follicular turnover than that
observed in 2-wave heifers. For heifers with 4 waves,
wave turnover is around 6.3 d compared with a 7.8 +
0.6 d interval from emergence of the last wave to ovula-
tion in 3-wave heifers (Sartori et al., 2004). As a conse-
quence, heifers with 4 follicular waves may not ovulate
a follicle to 2 sequential GnRH injections when the
interval between injections is 7 d.

Fertility at 30 d after Al was similar between treat-
ments [P = 0.54; adjusted odds ratio = 0.82; 95% confi-
dence interval = 0.44 to 1.53; Table 1]. Overall, PR/
Al was similar to previous reports from dairy heifers
receiving Al after standing estrus of 47% (Donovan et
al., 2003), 59% (Gwazdauskas et al., 1981), and 55 to
66% (Butler and Smith, 1989). Although there was a
tendency (P = 0.07; adjusted odds ratio = 3.40; 95%
confidence interval = 0.88 to 13.10) for an effect of TAI

vs. Al to rubbed tail chalk on PR/AI (Table 1), the num-
ber of heifers receiving Al after rubbed tail chalk was
too few (n = 8) to make a statistically valid conclusion.
The professional Al technician in the present study had
an average PR/AI of 42 to 53% on this same heifer
operation during the 12 mo preceding initiation of this
experiment. No multiple ovulations or twin fetuses
were detected for GPG heifers, whereas 4.5% (3/66) of
GGPG heifers had double ovulations and 2.3% (1/43)
had twin fetuses (Tables 1 and 2). No effect of BCS on
reproductive performance was detected. Several heifers
(5%; 4/80) diagnosed pregnant to the first Al service on
d 30 received an intervening Al service based on rubbed
tail chalk after the first service, but before pregnancy di-
agnosis.

Synchronization Response

Based on the total number of heifers assigned to each
treatment on d 0, synchronization rate was similar be-
tween treatments (Table 2). Our results were similar
to those of DedJarnette et al. (2001), who reported no
difference in synchronization response after presyn-
chronizing beef cows with GnRH with a similar presyn-
chronization protocol. No benefit of presynchronization
was found on estrus response, synchronization rate,
PR/AI, or synchronized PR/AI (Johnson et al., 2000)
when beef cows were pretreated with GnRH 7 d before
initiation of a GnRH-PGF,, protocol followed by Al
after standing estrus. Ovulation rate after the second
GnRH injection was similar to previous studies, in
which Ovsynch was evaluated in lactating dairy cows
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Table 2. Ovarian responses and synchronization rate of Holstein dairy heifers submitted to synchronization
of ovulation and timed artificial insemination (TAI) without (GPG) or with (GGPG) presynchronization with

GnRH

Treatment!
Ttem GPG GGPG
n 82 84
Diameter (mean = SEM) of ovulatory follicle at
GnRH administration on d 0, mm 11.8 £ 0.5 115 £ 0.5
Ovulation after GnRH administered on d 0, % 40 39
(no./no.) (32/80) (31/80)
Luteal regression,? % 94 89
(no./no.) (64/68) (58/65)
Diameter of ovulatory follicle at second GnRH, mm (mean + SEM) 119 £ 0.2 12.1 £ 0.2
Ovulation after GnRH administered on d 8, % 85 87
(no./no.) (66/78) (66/76)
Double ovulation after GnRH administered on d 8, % 0 4.5
(no./no.) (0/66) (3/66)
Synchronization rate,® % 69 64
(no./no.) (57/82) (54/84)
Synchronized PR/AL* % 49 57
(no./no.) (28/57) (31/54)

IGPG heifers received synchronization of ovulation and TAI (100 pg of GnRH, d 0; 25 mg of PGF,,, d 6;
100 pg of GnRH + TAI, d 8), whereas GGPG heifers received GPG but with the addition of a GnRH injection
(100 pg) 7 d before (d —7) initiation of the GPG protocol. No effect of treatment was detected for any end

point.

2Proportion of heifers in which a functional corpus luteum regressed after treatment with PGF,, on d 6.

3Number of heifers in which functional corpora lutea regressed after treatment with PGFy,, on d 6 and
in which a follicle ovulated within 48 h after treatment with GnRH on d 8, expressed as a percentage of

heifers receiving the hormonal protocol.

“Number of heifers diagnosed pregnant expressed as a percentage of synchronized heifers.

(Fricke et al., 1998; Vasconcelos et al., 1999). In the
present study, synchronized PR/AI did not differ be-
tween treatments (Table 2). By contrast, DeJarnette et
al. (2001) reported a tendency for an increased synchro-
nized PR/AI in beef cows presynchronized with GnRH
7 d before initiation of the protocol. Adjusting the total
PR/AI of 48% (80/166) observed in the present study to
include only the 132 heifers that ovulated after the
second GnRH injection would increase PR/AI to 61%
(80/132). Thus, this modified PR/AI may reflect the ex-
pected PR/AI for the heifers that synchronized follicular
and luteal function and had an opportunity to conceive.
Overall, incidence of double ovulation in the present
study (2.3%; 3/132) was consistent with previous re-
ports in dairy heifers (Ryan and Boland, 1991; Rivera
et al., 2004, 2005).

The proportion of heifers with functional CL on d 6
and regression of functional CL after treatment with
PGF,, (determined by high P, on d 6 and low P, on d
8), was similar between treatments. The proportion of
heifers with functional CL on d 6 and proportion of
functional CL that regressed after treatment with
PGF,,, defined as high P, on d 6 and low P, on d 8,
were similar between treatments (Table 2). These data
are consistent with other reports in dairy heifers after
synchronization of ovulation using Ovsynch (Pursley et
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al., 1997) or the same GPG protocol tested in the present
experiment (Rivera et al., 2004).

Follicular diameter at treatment with GnRH on d 8
affected (P < 0.01) ovulatory response to that injection
independent of treatment (12.0 + 0.2 vs. 9.9 £ 0.7 mm
for ovulatory vs. nonovulatory follicles, respectively).
This agrees with the report that follicles in lactating
dairy cows did not acquire ovulatory capacity until they
underwent deviation and reached a minimum diameter
of 10.0 mm (Sartori et al., 2001). Ovulatory response
to first GnRH injection affected (P < 0.05) ovulatory
response to second GnRH injection in GGPG, but not
in GPG heifers. For the GPG treatment, 87% of heifers
that ovulated after the first GnRH ovulated after the
second GnRH injection, whereas 97% of GGPG heifers
that ovulated after the first GnRH injection ovulated
after the second injection (data not shown). Despite
this observation, a high proportion of heifers failed to
ovulate after the first GnRH injection, but ovulated
after the second GnRH injection. This observation could
be related to the variability in follicular growth patterns
observed for dairy heifers reported in other studies (Sir-
ois and Fortune, 1988; Ginther et al., 1989; Sartori et
al., 2004). Thus, the low ovulatory response to the
GnRH injection administered on d 0 (Table 2) may be
related to the high proportion of heifers exhibiting folli-
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Table 3. Effect of treatment on number of corpora lutea (CL) and serum progesterone (P,) concentration

for heifers receiving timed Al

Treatment!
Item GPG GGPG P-value
n 78 76
Heifers with multiple CL on d 0, % 5 32
(no./no.) (4/78) (24/76) <0.01
Number of CL on d 0 (mean + SEM) 1.0 £ 0.0 1.3 £ 0.1 <0.01
Proportion of pregnant heifers with multiple CL, % 3 43
(no./no.) (1/34) (16/37) <0.01
Mean (£ SEM) serum P, concentration (ng/mL) at:
Treatment with GnRH on d 0 2.6 £ 0.3 3.2+ 03 0.17
Treatment with PGF3, on d 6 3.8 £ 0.3 3.6 £ 0.3 0.64
Treatment with GnRH on d 8 0.5 + 0.1 0.6 + 0.1 0.34

IGPG heifers received synchronization of ovulation and TAI (100 pg of GnRH, d 0; 25 mg of PGF,,, d 6;
100 pg of GnRH + TAI d 8), whereas GGPG heifers received GPG but with the addition of a GnRH injection
(100 pg) 7 d before (d —7) initiation of the GPG protocol.

cles that had not yet acquired ovulatory capacity. Heif-
ers in which follicles did not ovulate after the first or
second GnRH injection might reflect a population of
heifers with more rapid follicular turnover, such as 4-
wave heifers. A shorter interwave interval in 4 follicular
wave heifers compared with a 7.8 £ 0.6 d interval in
3-wave heifers (Sartori et al., 2004) could account for
this response.

Effect of Treatment on Serum P, Concentration
and CL Number

Heifers were classified as having (>1) or not having
(0 or 1) multiple CL at the GnRH injection administered
on d 0 of the synchronization protocol (Table 3). Al-
though ultrasound evaluation was not conducted on d
-7, the number of heifers with multiple CL as detected
by ultrasonography on d 0 was greater (P < 0.01) for
GGPG than for GPG heifers and the mean number of
CL was greater (P < 0.01) for GGPG than for GPG
heifers (Table 3). Mean number of CL at the first GnRH
injection is a method for assessing ovulatory response
to the presynchronizing injection of GnRH adminis-
tered on d —7. This assumption, however, is not conclu-
sive because some heifers having only 1 CL present
on d 0 could have ovulated after presynchronization
treatment, but were in proestrus on d -7, in which case
the preceding CL most likely regressed by d 0. The
occurrence of spontaneous or induced double ovulation
may confound this end point. Nevertheless, this obser-
vation suggests that the failure of GGPG to synchronize
the emergence of a new follicular wave on d -7 might not
be related to a lower ovulatory response than previously
reported for dairy heifers (Pursley et al., 1997), but
suggests a high variation of follicular growth patterns,
as evidenced by the similar ovulatory response after

first GnRH
treatments.

Surprisingly, serum P, concentration did not differ
between treatments on d 0, 6, and 8 (Table 3). Mean
number of CL detected on d 0 was 0.9 +£ 0.0 and 2.0
0.0 (P < 0.01) for heifers with multiple (n = 28) and
without multiple (n = 28) CL, respectively. There was
an effect of multiple CL on serum P, concentration (2.7
+ 0.2 vs. 3.9 + 0.6 ng/mL for heifers without vs. with
multiple CL respectively; P < 0.05) at the onset of syn-
chronization (d 0), and 48 h after PGF, treatment (d
8; 0.5 £ 0.0 vs. 0.8 + 0.2 ng/mL for heifers without vs.
with multiple CL, respectively; P < 0.05). Heifers with
multiple CL had greater (P < 0.05) serum P, concentra-
tion at the onset of synchronization (d 0), and at 48 h
after PGF,, treatment (d 8), but there was no difference
inP,ond6(3.8+0.5vs. 3.7+ 0.2 ng/mL, respectively;
P > 0.10).

injection of the protocol between

CONCLUSIONS

Presynchronization with an injection of GnRH 7 d
before the onset of a GPG protocol failed to improve
synchronization response in randomly cycling dairy
heifers. This is likely due to variation in follicular dy-
namics among individual dairy heifers. New alterna-
tives for TAI programs in dairy heifers need to be devel-
oped or modified to develop TAI protocols that eliminate
estrous detection.
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