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Reproductive failure is a major source of economic
loss in the beef industry. The majority of this loss occurs
because cows do not become pregnant during a deyned
breeding season. Therefore, the goal of any breeding
program is to maximize the number of females that
become pregnant. This means that fertility plays a major
role in the success of any breeding program.

Fertility can be measured by several methods:

Conception rate (number of animals pregnant/num-
ber of animals inseminated),

Pregnancy rates (number of animals pregnant/num-
ber of animals available for breeding), and

Calving rates (number of animals calved/number of
animals available for breeding).

The potential for genetic improvement in beef herds
in the U.S. through advances in biotechnology has never
been greater. Recent improvements in our understand-
ing of methods of inducing and synchronizing estrus
and ovulation in postpartum beef cows and replacement
beef heifers creates the opportunity to signiycantly
expand the use of artiycial insemination (A.l.) in both
purebred and commercial herds. Technology now exists
to successfully inseminate beef cows at predetermined
yxed times with pregnancy rates comparable to those
achieved with heat detection.

Because estrous synchronization facilitates the use
of A.l., breeding to genetically proven superior sires
is more feasible. This results in genetically superior
calves entering the herd to improve herd quality. The
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*Revised with permission from original author Tom Geary,
who is now with USDA-ARS Fort Keogh in Miles City,
MT.
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net result of an estrous synchronization program is the
economic edge the producer gains by improving cow
herd and calf crop uniformity.

Synchronization of estrus involves manipulating the
estrous cycle of females within a herd so they express
estrus at about the same time. Estrous synchronization
is a useful part of an artiycial insemination program
because detecting estrus, particularly under range condi-
tions, is time consuming and expensive. The percentage
of females that are inseminated within a herd depends
on the efyciency and accuracy of heat detection as well
as the percentage of females that are cycling.

As long as females are individually identiyable, a
producerds accuracy at heat detection (percentage of
cows exposed to A.l. that were actually in heat) is usu-
ally quite high. However, a producerés heat detection
efyciency (ability to accurately detect all heats) can
vary greatly among operations and is dependent upon
the intensity and duration of estrous behavior exhibited
by the cow and the amount of time a producer spends
observing cows for signs of estrus.

Synchronizing estrus improves estrous detection ef-
yciency by concentrating estrous behavior among cows
to a short period of time. Estrous synchronized cows
exhibit greater estrous behavior (deyned as number of
mounts and duration of estrus) than cows exhibiting a
natural estrus. Estrous synchronization is also used in
embryo transfer programs to synchronize the estrous
cycles of donor and recipient females. Producers also
beneyt when using estrous synchronization with natural
service by increasing the percentage of cows calving
early in the calving season and by giving some cows
an additional opportunity to conceive during a deyned
breeding season.



By synchronizing estrus in the cow herd, producers
can more efyciently schedule labor for the appropri-
ate time during the breeding and calving seasons. In
addition, calves may be born earlier in the calving
season and may be more uniform in age and heavier
at weaning.
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Any of the synchronization protocols are recom-
mended for mature cows with a body condition score
of 5 or greater that are 50 days or more since calving at
the time of A.l. Young, thin, and late calving cows are
all less likely to have resumed their estrous cycles at the
beginning of the breeding season. If a high percentage
of cattle are in these categories, consideration should
be given to protocols that include a progestin such as
a CIDRE. The progestin will induce their chance of
conceiving to A.l. If cows are too thin or have calved
too recently, the investment in synchronization of estrus
may not be cost effective.
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Age and weight are key factors that inpuence time
of puberty in heifers. Heifers should attain 60 percent
of their mature weight before breeding. Because selec-
tion pressure on growth has increased mature cow size,
producers may tend to underestimate future mature
size. Producers that score heifer reproductive tracts at
50 to 60 days before breeding have a true measure of
physiological maturity and time to adjust rations before
breeding. If 50 percent of heifers have a tract score
of 3 or greater 50 to 60 days before breeding, estrous
synchronization programs tend to be more success-
ful. Protocols including a progestin such as MGAE or
CIDRE will induce some prepubertal heifers to cycle.
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Body condition inpuences the length of postpartum
anestrus and thus the proportion of cows cycling at the
start of the breeding season. Cows need to be in a posi-
tive energy balance to resume normal estrous cycles.
As body condition score increases at the onset of the
breeding season, the proportion of cows cycling also
increases by about 18 percent for each unit increase in
body condition score (Table 1).

The response would likely level out for cows with
BCS greater than 6.5. The cowds ability to conceive

Table 1. Effect of body condition score at breeding on
proportion of cows cycling.

BCS Number of animals  Percent cycling
Less than 3.5 157 25
4.0 481 42
4.5 726 49
5.0 1,002 59
55 337 71
greater than 6 188 80
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early in the breeding season also increases over this
range of BCS.
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Several methods are available for beef producers to
synchronize estrus. However, no single method is able
to satisfy all situations. Hormones common to many
protocols are prostaglandin F,] (PG), gonadotropin
releasing hormone (GnRH), and progestins. They are
available in the following commercial products. Follow
label directions for dose and route of administration.

Type Commercial name

GnRH CystorelinE, Factrel®, Fertagyl®, OvaCyst&

PG estroPLANE, Estrumatef, In-Synch¥,
Lutalyse®, ProstaMate®

Progestin MGAE (melengesterol acetate),

CIDRE (progesterone)

Before using these products, a cattle producer should
understand how they work. The success of the estrous
synchronization program could depend on this under-
standing. A review of a normal estrous cycle in a cow
might be helpful.
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The average length of the estrous cycle is 21 days,
but normal cycles can vary in length from 18 to 23 days.
On day 0 or 21 of the estrous cycle, the female is in
heat (estrus), and one of her ovaries has a blister-like
structure called a follicle that contains a mature egg.
The follicle produces high concentrations of estrogen
that cause the cow to display behavioral signs of heat.

On day 1, about 28 hours after the onset of heat, the
dominant follicle ruptures expelling the egg toward the
oviduct, where fertilization occurs, resulting in a rapid
decline in estrogen production. The fertilized (embryo)
or unfertilized egg will travel through the oviduct to the
uterus (about day 6), where, if fertilized, it may implant
and develop into a calf.

With the release of the egg, cells of the follicular
wall transform (luteinize) and become luteal cells,
which grow and divide, ylling the follicular cavity to
form a structure called the corpus luteum (CL) by about
day 5. The CL produces progesterone, which prepares
the uterus for pregnancy and is necessary to maintain
pregnancy.

Progesterone also inhibits ovulation by suppressing
release of GnRH and luteinizing hormone (LH). If an
embryo is not present in the uterus on day 17 of the
estrous cycle, the uterus begins to produce prostaglan-
din, which causes regression of the CL. This results
in lowered circulating concentrations of progesterone
allowing increases in GnRH, LH, and follicle stimulat-
ing hormone (FSH) that cause a follicle on one ovary
(dominant follicle) to develop to a mature stage. The
dominant follicle produces sufycient estrogen to trig-






