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SUMMARY

Angus-based cows (n=253) were
utilized to evaluate the effects of 7 and
5 d controlled intravaginal drug
releasing device (CIDR)
administration. These treatments were
combined with 7 and 5 d intervals
between the first GnRH injection and
prostaglandin (PG) injection to
determine the effects on follicle size
and pregnancy rates. Cows were
randomized by the last digit of their
identification number into three
treatment groups (7,7; 7,5; 5,5).
Melengestrol acetate (MGA) was fed
to all cows for 14 d followed by the
treatments. The first treatment (7,7)
received a CIDR and a 100 ug GnRH
injection 12 d after MGA feeding
followed by a PG injection 7 d later.
The second treatment (7,5) received a
CIDR 12 d after MGA, a 100 ug
GnRH injection 2 d after CIDR
insertion and a PG injection 5 d after
GnRH. The third treatment (5,5)
received both a CIDR and a 100 ug
GnRH injection 14 d after MGA
feeding followed by a PG injection 5 d
later. All cows were observed for
signs of estrus twice daily for 72 h
following the PG injection. Cows
detected in estrus were inseminated
approximately 12 h after detection and
those not exhibiting signs of estrus
were mass inseminated at
approximately 78 h after PG injection
and given a 100 ug dose of GnRH. At
breeding, follicular diameter for the
largest observed follicle was
determined by transrectal
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ultrasonography. Cows were not
exposed to a bull for 14 d following
mass insemination, and pregnancy
rates were determined by transrectal
ultrasonography approximately 35 d
after AI. Pregnancy rates to Al did
not differ among the three treatments
(p>.2). Overall average follicle size at
breeding was 12.3 mm. Follicle size
at breeding did not differ between
groups (p>.4). When pregnancy rates
were evaluated by breeding method
(detected estrus or mass insemination)
by group the rates did not differ
between the cows inseminated after
exhibiting signs of estrus for any
group (p>.25). Pregnancy rate for
mass inseminated cows in 7,5
treatment were not different from
those that were bred after estrous in
that group (p>.4) or in the 5,5 group
(p>.09) and the rates were higher
(p<.05) than those for the mass
inseminated group of the 7,7 and 5,5
treatments. Results indicate that
pregnancy rates did not change as a
result of breeding method when
combining both estrous detection and
a clean-up mass insemination. If
utilizing only a timed insemination,
the 7,5 treatment may produce higher
pregnancy rates to Al
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INTRODUCTION

Various estrous synchronization
programs have been developed to
improve the success of timed Al
These programs usually involve a
combination of GnRH and
prostaglandin F,, (PG). The success
of these protocols is limited by
physiological obstacles that influence
the response of the animals to these
programs. The two major obstacles to
achieving a successful timed artificial
insemination (TAI) program are
overcoming postpartum anestrus
(Larson et al. 2006) and synchronizing
follicle size at the time of induced
ovulation. Overcoming one of these
obstacles can be achieved by the

inclusion of progesterone (P4), which
has been shown to induce estrous
cycles in some cattle that are anestrus
(Fike et al., 1997). It is still uncertain
how synchronize these, Day (2004)
suggested that shortening the duration
of P4 exposure and the interval
between GnRH and PG injections in
the Select Synch + CIDR would
improve synchronization of follicular
waves, there by producing a more
uniform follicle size at the time of
insemination.

The objectives of this project are
to determine the effect of length of
CIDR exposure on pregnancy rates
and to determine the effect of follicle
size at insemination on pregnancy
rates.

MATERIALSAND METHODS

The experiment was set into three
treatment groups all scheduled for the
TALI to be done on May 3, 2005.
Cows were assigned randomly by the
last number on their ear tag (A-1-3; B-
4-6; C-7-9). The initial group
consisted of 253 Angus based
registered and commercial cows. All
groups were fed a .5 mg/hd/day of
melengestrol acetate (MGA) in a
range cake carrier for 14 days. During
this time, the cowherd was managed
as one complete herd until after
feeding the MGA ended. The cows
were then split into their respective
treatment groups. Twelve days after
MGA feeding ended groups B and C
where implanted with a controlled
intravaginal drug releasing insert
(CIDR) group B received a 2 ml dose
of gonadotropin releasing hormone
(GnRH). Two days later, group A was
implanted with a CIDR and groups A
and C were given a 2 ml dose of
GnRH. At CIDR insertion, all cows
were evaluated for body condition
score on a | to 8 scale. CIDR inserts
were removed from groups B and C
seven days after insertion and
removed from group A after five days.
At CIDR removal, all cows received a
5 ml dose of PG. The cows were then
placed into one group and visual
estrous detection was done for 2 hours



in the morning and evening starting on
the day of PG injection and ending on
the morning of May 3, 2005. All
cows detected in estrus were
inseminated approximately 12 hours
after detection. All cows not detected
in estrus were TAI after 1 PM on May
3. At the time of TAI, the cows
received a 2 ml injection of GnRH. At
the time of breeding, ultrasound
imaging was taken of the ovaries to
determine the size and side of the
dominant follicle. These images were
recorded to video and evaluated later.
Thirty five days after the TAIL
ultrasound imaging was also done to
determine pregnancy rates and corpus
luteum size.

Pregnancy rates for the means of
the three treatment group where
compared using Proc GLM adjusting
for the factors of age (2 yrs vs. older),
age*group interaction BCS, BCS?, Al
technician, and breed. The factors not
showing significant effect on
pregnancy rate where removed and the
analysis was run again adjusting for
BCS and BCS™.

Pregnancy rates for the means of
the three treatment groups and how
they were bred either by estrus
detection and Al (EAI) or by time Al
(TAI) where compared using Proc
GLM adjusting for the factors of a
BCS, BCSz, Al technician, breed and
age. The factors not showing
significant effect on pregnancy rate
where removed and the analysis was
ran again adjusting pregnancy rates for
treatment groups, how they were bred
(EAI vs. TAI), groups*how they were
bred by BCS and BCS”.

Mean follicle sizes for the three
treatment groups were compared using
Proc GLM adjusting for age,
group*age, BCS, BCS?, ultrasound
technician, and breed. The factors not
showing significant effect on follicle
size were removed in order and the
analysis was run again adjusting the
mean follicle size for treatment groups
adjusting by BCS and BCS”.

Mean follicle size for the
pregnant and open females was
compared using Proc GLM adjusting
for treatment group, pregnancy
status*treatment group, BCS, BCSz,

age and breed. The factors not
showing significant effect on follicle
size were removed and the analysis
was run again adjusting the mean
follicle size for pregnancy for BCS
and BCS™.

RESULTS

The overall pregnancy rates for
the three groups where not
significantly different when adjusting
for BCS and BCS squared (p=.215).
There was a tendency for a quadratic
effect of BCS on the overall
pregnancy rates (p=.06). The adjusted
pregnancy rates for treatments are
A=52%, B=60% and C=65%
(p=.215).

The pregnancy rates for the
groups where analyzed based on how
they were bred either by EAI or by
TAI. Overall, the animals bred on
detected estrus had a higher pregnancy
rate (78.7%) than those bred on the
clean-up TAI (48.5%) (p<.0001).

This was further broken down by the
interaction between the treatment and
how they were bred. There was a
significant interaction between these
two factors (p=.03). The results from
are shown in Table 1. The results all
compared to the overall pregnancy
rates with the exception of those cattle
bred by the clean-up TAI in treatment
C. Their mean pregnancy rate was
higher than that of those bred by
clean-up TAI in groups A or B (p=.03
and .04, respectively). This increased
pregnancy rate puts it on a level with
those of the EAI in treatments A and
C. This result promotes many
questions about the cause of the
increased pregnancy rates.

The follicle size at insemination
for the three treatment groups was not
significantly different between
treatments (p>.4). There was an effect
of both BCS and BCS” on follicle size
at insemination (p<.05). These results
were similar to the results of
pregnancy rate for the three treatment
groups with no significant difference
between groups but a slight increase in
actual data moving from treatments A-
C.

When analyzing the relationship
between follicle size and pregnancy
status, we found that females that
became pregnant to Al had a
significantly larger follicle (p<.05)
than those females that were not
pregnant by Al. The pregnant females
had a follicle size of 12.7 mm in
diameter at insemination. The open
females had a follicle size of 11.8 mm
in diameter at insemination.

DISSCUSION

Despite the benefits of using Al,
only 13.3% of operations utilize Al at
all. The largest reason given for not
using Al is labor (NAHMS, 1998).
An estrous synchronization protocol
that utilizes timed Al or a combination
of estrous detection and a clean-up
timed Al could fulfill this
requirement. In addition to this, the
use of this type of estrous
synchronization must generate
pregnancy rates comparable to that of
non-timed Al protocols. Achieving
comparable pregnancy rates requires
that the major problems associated
with timed Al estrous synchronization
are addresses by the selected protocol.
These problems include failure to
respond due to postpartum anestrus,
inconsistent follicle size at breeding,
exhibiting estrus or ovulating before
the TAI and a shortened luteal phase
after induced GnRH induced
ovulation. An estrous synchronization
system with the proper components
can help to reduce the effect of these
problems on pregnancy rate.

The estrous synchronization
protocols that we chose to evaluate
were modified MGA Select Synch +
CIDR and timed Al protocols. This
protocol contains all of the
components needed to completely
address the problems commonly seen
with timed Al and GnRH based
estrous synchronization programs.
MGA Select Synch has been shown to
reliably induce estrous cyclicity, and
increase pregnancy rates during the
synchronized periods in herds of
mixed populations of anestrous and
estrous cycling cows (Stegner et al.



2004, Kojima 2000). The MGA
portion of the system also acts as a
pre-synchronization to insure that all
cattle are in the same stage of estrus at
the time of the first GnRH injection.
The addition of a CIDR to this system
was done for three reasons. The first
was to eliminate cows exhibiting
estrous prior to the PG injection
(Larson et al. 2006). The second was
to help ensure a normal length luteal
cycle after insemination (Perry et al.
2004, Martinez et al. 2002, Fike et al.
1997). The third was to account for
those cattle in anestrous that did not
respond to the MGA. Research has
found that MGA may not be as
effective at inducing ovulation as a
CIDR (Perry et al. 2005,). This is due
to the fact that MGA is synthetic
progesterone and all cows do not
respond to it. The three treatments in
the current research were developed to
evaluate the effect of length of CIDR
exposure and interval between the first
GnRH and PG injection on pregnancy
rate and follicle size at insemination.

Day (2004) found that a 5d Select
Synch + CIDR produced pregnancy
rates no different from those of 7d
Select Synch + CIDR in multiparious
cows. The present research agrees
with those findings (P>.2). However,
these findings did not agree with their
findings on the improvement of
pregnancy rates of the 5d CIDR Select
Synch over the 7d CIDR Select Synch
in 2 year old beef cows, age had no
effect on the pregnancy rates (p>.4).
This may be due to the large
differences in numbers of the two age
groups as determining the relationship
of age and treatment to pregnancy rate
was not one of this projects primary
objectives. Martinez et al. (2002)
found no significant difference in
pregnancy rate when examining either
a 6 or 7 d interval between GnRH and
PG injections in the Co-Synch
protocol. These results may be similar
due to similar follicles sizes between
the treatment groups.

When examining the pregnancy
rates to EAI and TAI, there were
differences between the groups. There
was no difference between the
pregnancy rates to EAI between

treatment groups. The difference was
found in the pregnancy rate to TAI for
treatment C (7d CIDR, 5d Interval).
The pregnancy rate was significantly
higher than those of the TAI cows in
either treatments A or C (p<.05). The
pregnancy rate of those TAI in
treatment C was not different from
those cattle bred EAI in groups A, B,
or C. The exact reasons for this are
not known but could possibly be
attributed to an interaction between
progesterone and GnRH response.
Although the follicle size among
treatment groups did not differ, the
follicle size of those cattle that were
found to be pregnant was larger than
those that were open (p<.05). The
mean follicle size at insemination for
the cattle that achieved pregnancy was
12.7 mm in diameter. These findings
agree with the previous findings that
cows with follicles greater than 12
mm in diameter would generate higher
pregnancy rates (Perry 2005).

IMPLICATIONS

The results from this research
found that the three treatments do not
produce significantly different overall
pregnancy rates or follicles sizes. The
findings do support those that say that
a larger follicle size at insemination
causes a higher pregnancy rate. Any
of these protocols should provide
acceptable results when combining
estrus detection and Al with a clean-
up timed Al. The protocol used in
treatment C might provide higher
pregnancy rates if a completely timed
Al breeding is chosen.
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Table 1 BPregnancy Rates and Follicle Sizefor Treatments

Preg Follicle
Treatment n Rate Size (mm)
A
Overall 81 52%  11.98 +.37
EAI 19 84%
TAI 62 42%
B
Overall 83 60% 12.21 +.38
EAI 38 84%
TAI 45 41%
Cc
Overall 83 65% 12.69 +.39
EAI 36 69%
TAI 47 62%
sa,b, ¢

means within a column without a common superscript letter differ, P <.05.



