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Introduction

The potential for genetic
improvement in beef herds through
advances in biotechnology has never
been greater. Recent improvements in
methods of inducing and synchro-
nizing estrus and ovulation in post-
partum beef cows and replacement
heifers create the opportunity to
significantly expand the use of artifi-
cial insemination. Technology now
exists to successfully inseminate beef
cows at predetermined fixed times
with pregnancy rates comparable to
those achieved with estrous detection.

Estrous synchronization is the
manipulation of the reproductive
process so that females can be bred
with normal fertility during a short,
predefined interval. This control
facilitates breeding in two important
ways: it reduces, and in some cases,
eliminates the labor of detecting
estrus (heat), and it allows the
producer to schedule the breeding. If
the majority of a herd can be induced
to exhibit estrus at about the same
time, the producer can arrange for a
few days of intensive insemination.
Although the total amount of labor
involved with insemination may not
be reduced, it is concentrated into a
shorter period. Use of this technology
generally requires skilled manage-
ment and adequate facilities. Cows
will respond poorly if not fed properly
or body condition is less than
adequate. Level of herd health is also
a factor, as many diseases cause
reproductive failure.

Estrus in Cattle

The Estrous Cycle

A successful estrous synchroniza-
tion program requires an under-
standing of the estrous cycle. Figure 1
depicts important points during the
estrous cycle. Day 0 is the first day of
behavioral estrus. This is when a
female will stand to be mounted by
another female or bull. At this time,
natural breeding would occur. The
hormone estrogen peaked the day
before (day -1) and then declined.

Progesterone levels are low
because a corpus luteum is not
present. Ovulation, the release of the
ova, or egg, from a follicle on the ovary
occurs 12 to 18 hours after the end of
“standing heat.” A corpus luteum,
which produces progesterone, develops
at the site of ovulation and undergoes
rapid growth from day 4 to 7. This
growth is concurrent with an increase
in progesterone. From day 7 through
day 16, a fully mature corpus luteum
is present and producing high levels of
progesterone. During this time, one or
two follicles may become large, main-
tain their size for a short time and
then regress. On approximately day
16, prostaglandin Fy, is released from
the uterus if pregnancy has not
occurred, which causes regression of
the corpus luteum, and a subsequent
drop in progesterone levels. When
progesterone levels become low,
estrogen levels rise as a new follicle
begins rapid growth. Estrogen levels
will peak on day 20, followed by
behavioral estrus on day 21. At this
point, the cycle repeats itself.
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Figure 1. Relative Hormone Level
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Products Used for Estrous
Synchronization

Research has dramatically increased the number
of synchronization options. A producer has many
choices to pick from to tailor a synchronization
protocol to his operation, his production goals and
his available labor. One of the oldest ways to
synchronize estrus is by using a luteolytic agent
such as prostaglandin Fy, or one of its analogues,
which causes the regression of the corpus luteum.
Prostaglandin Fy, is only effective if administered
after day 7 of the estrous cycle. Examples of these
products are sold under the trade names of
estroPLAN®, Lutylase®, Estrumate®, In-Synch®
and Prostamate®. Synchrony of estrus and fertility
with these products is good with cyclic females,
such as virgin heifers, but will not induce estrous
cycles in non-cycling cows following calving (post-
partum anestrus).

Another way of creating estrous synchrony is by
using gonadotropin-releasing hormone (GnRH) or an
analogue, which causes ovulation of a large follicle.
This product is sold under the trade name
Cystorelin®, Fertagyl®, Factrel® or OvaCyst®.
Treatment with GnRH is combined with
prostaglandin Fy , as these hormones have different
functions. Synchrony of estrus and fertility with a
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combination of GnRH and prostaglandin is good for
cyclic females, and some research indicates that this
combination may induce cyclicity in cows
experiencing postpartum anestrus. However, proto-
cols using only GnRH and prostaglandin are not
advised for use in yearling heifers due to extremely
variable response.

A third method for synchronization of estrus is
to use a progestin, which will maintain high levels
of progesterone in the female’s system, even after
the regression of the corpus luteum. Synchrony of
estrus occurs 2 to 5 days following progestin
removal. Commercial products that fall into this
category are melengesterol acetate (MGA) and
Controlled Internal Drug Release (CIDR)®. All
other products for synchronization are delivered as
injections, but available progestins are administered
differently. MGA is added to the feed and has been
used in the past to suppress estrus in feedlot heifers
to maintain feed efficiency and feed intake.
Synchrony of estrus is good for cyclic females;
however, fertility is poor immediately following MGA
removal. Breeding should be on the second estrus
following removal. Combining MGA with
prostaglandin Fy, treatment improves synchrony of
the second estrus following MGA removal. The
CIDR® is inserted into the vagina. CIDR® protocols
have become very popular synchronization options
for beef cattle producers.



Timed Insemination Versus Breeding
on Visual Observation of Estrus

Many research studies have examined the effec-
tiveness of breeding on a timed insemination
following estrous synchronization rather than visual
observation of “standing heat.” Almost every type of
synchronization regime has been modified to include
a timed or appointment breeding option. Timed
breeding is a desirable alternative to heat checking
especially when time to detect estrus is limited. While
results from these studies are somewhat conflicting,
generally conception rates on timed insemination are
lower than for visual observation, especially in
Brahman-influenced females. However, this lower
conception rate may be offset by the reduction in
management costs because of timed insemination.
Some synchronization programs even call for a combi-
nation of visual observation and timed insemination,
which may improve conception rates above either
option alone.

Estrous Synchronization Programs —
Estrous Detection Protocols

Animal in these protocols should be inseminated
6 to 12 hours after the first observation of standing
estrus. During peak estrous activity, estrous detection
for a total of three hours per day at three or more
times would be a minimum.

Select Synch and Select Synch
+ CIDR®

Select Synch and Select Synch + CIDR® are
protocols for use in cows. Including the CIDR® is
recommended when more cows are likely to be
anestrus and/or when estrous detection is not
feasible. With Select Synch, 5 to 20 percent of the
cows may show estrus 1.5 to 2 days before
prostaglandin injection.

Figure 2. Select Synch: Cows
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Figure 3. Select Synch + CIDR®: Cows
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Figure 4. CIDR®-PG: Heifers
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Figure 5. MGA® — Prostaglandin: Heifers
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CIDR®-Prostaglandin: Heifers

The CIDR® - Prostaglandin protocol is recom-
mended in heifers in contrast to the Select Synch +
CIDR® protocol in cows. The difference is heifers do
not require the GnRH injection at the beginning of
the treatment. Select Synch is not preferred for
heifers because a wider range in response to Select
Synch has been reported in heifers perhaps due to
inconsistent response to GnRH.

MGA®-Prostaglandin: Heifers

MGA is the only synchronization product that is
administered orally. MGA is added to feed such that
females receive 0.5 mg per head per day for 14 days.
Upon removal of MGA from the feed, cyclic females
will begin to show estrus. This estrus is subfertile,
and it is not recommended to breed. Females should
be bred on the second estrus following MGA removal.
Synchronization with MGA alone is low cost and has
minimal handling, but time spent in estrous detection
and breeding may be several days. Addition of one
injection of prostaglandin increases the cost and

handling but provides more concentrated synchrony.
Programs with MGA require that females be fed
daily, which increases the level of management and
equipment needed.

One Shot Prostaglandin: Heifers

A single injection of prostaglandin can be used
on heifers. This protocol does not provide the degree
of synchrony of others, and the estrous detection
period is twice as long. Nevertheless, it is a low-cost
method that often works well for those just starting
to use Al. Heifers observed in heat and inseminated
before the time of prostaglandin injection do not
require prostaglandin.

Estrous Detection and Timed Al
Protocols

Estrous detection and timed Al protocols involve Al
6 to 12 hours after observed estrus for three days then
timed AI of all non-responders 72 to 84 hours after
prostaglandin injection with GnRH given at timed Al
The amount of time spent on estrous detection is



reduced, and early responders have a better chance of
conceiving compared to a single fixed-timed Al.

The same protocols recommended for estrous
detection (Select Synch and Select Synch + CIDR®)
are also recommended for the combination of heat
detection and timed Al in cows. The success of
these protocols is still dependent on good estrous
detection, particularly for early estrus in the Select
Synch protocol.

MGA®-Prostaglandin and Timed Al:
Heifers

In heifers, the MGA® - Prostaglandin protocol
can be used combining estrous detection and timed
Al GnRH is recommended as it adds little additional
cost, and heifers that do respond with a new follic-
ular wave are more likely to conceive at the clean-up
timed Al

Figure 6. One Shot Prostaglandin: Heifers
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Figure 7. Select Synch and Timed Al: Cows
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Figure 8. Select Synch + CIDR® and Timed Al: Cows and Heifers
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Fixed-Timed Al Protocols

In fixed-timed AI protocols, all animal are
inseminated at a predetermined time. For cows,
fixed-timed AI can produce similar pregnancy
rates as protocols that require 5 to 7 days of
estrous detection. For heifers, pregnancy rates
from current timed Al protocols tend to be 5 percent
to 10 percent lower than using estrous detection
alone. The times listed for fixed-time Al should be
considered as the approximated average time
of insemination.

CO-Synch + CIDR® Protocol

The CO-Synch + CIDR® protocol is
recommended for both cows and heifers. Cows
should be inseminated between 54 and 66 hours
after CIDR® removal. Insemination time for
heifers is 52 to 56 hours after CIDR® removal.

CIDR® Select: Heifers

The CIDR® Select program is another fixed-timed
AT option for heifers. Results are promising; however,
more information is needed to compare this protocol
with CO-Synch + CIDR® in a wider range of
production environments.

Conception Rates from Estrous
Synchronization and Artificial
Insemination

One of the greatest concerns that producers have
when implementing an estrous synchronization and
artificial insemination program is the expected concep-
tion rate. Research reports for the various synchroniza-
tion programs report varied results. With healthy,
cyclic heifers in good body condition, first service
conception rates with skilled Al technicians may
approach 75 percent. However, this is usually not the

Figure 9. MGA®-Prostaglandin and Timed Al: Heifers

Inject
Prostaglandin

Inject
GnRH

& Al

MGA Feeding Period (14 days) Estrus
Feed 0.5 mg/MHead/Day after MGA 1
Schedule 1= 1-1-1-1-1=1-1-1-1-1=1=1=0-1-0-0-1-1=0-1-1 2 [1-1-0-1-0-1-1-1-]

1 14 33 35-;

Estrous Detection and
Inseminate days 33-36

Figure 10. CO-Synch + CIDR®: Cows
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Figure 11. CO-Synch + CIDR®: Heifers
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case, and a more accurate estimate is 50 to 55 percent.
Conception rates are affected by the number of females
that are cyclic, healthy and in good body condition due
to level of nutrition. Skilled estrous detection and Al
technician also affect conception rates. Inadequacy in
any of these areas can spell disaster for an estrous
synchronization program.

Conclusion

Estrous synchronization can be a useful tool in the
reproductive management of a cow herd. However, if
proper levels of nutrition, body condition and health
are not maintained, the program is likely to fail.

Improvements in facilities and management may be
necessary before implementing an estrous synchroniza-
tion program.
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