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Perhaps one of the more perplexing issues
for ranchers considering estrous synchro-
nization and AI (ESAI) is determining which

protocol to use to control estrus. Many new sys-
tems for controlling the expression of a fertile es-
trus have been developed in recent years.
Ranchers have numerous ESAI protocols at
their disposal. Most of these protocols can result
in acceptable pregnancy rates but vary in cost,
effectiveness, and implementation. To determine
the appropriate system, producers need to con-
sider several factors: 1) proportion of cows that
are likely anestrus (not yet begun to display es-
trus), 2) available labor, skill, expertise, and fa-
cilities for accurate detection of estrus and
stress-free handling of cattle, 3) cost of synchro-
nization treatment, 4) value of semen, 5) avail-
ability of AI technician, and 6) acceptable level of
success. Each of these factors will affect the
choice of estrus synchronization protocol. A
major consideration affecting the system of
choice is labor availability for estrus detection
and AI. Systems are available that require com-
plete, limited, or no estrous detection (fixed-time
inseminations or TAI).
ESAI Systems That Require Estrous Detec-
tion
Select Synch
Select Synch is an outstanding protocol for

synchronization of estrus in postpartum beef
cows. Select Synch begins with an injection of
gonadotropin-releasing hormone (GnRH; 100 µg)
followed by treatment with prostaglandin F2α
(PG) 7 days later (Fig. 1). Estrous detection must
begin 4 days prior to the injection of PG and con-
tinue for 5 days after treatment. Cows exhibit
estrus before PG treatment because GnRH does
not synchronize follicle growth in cows on Day
14-16 of the cycle and the CL induced by GnRH
treatment may regress early in some anestrous
cows. Approximately 10-15 percent (range 0-25
percent) of cows can express estrus before the
PG treatment.

Synchronization of estrus using the Select
Synch Protocol results in excellent reproductive
performance in postpartum beef cows. Approxi-
mately 85 percent of cows treated will be ob-
served in estrus (submission rate), conception
rate is normal, and AI pregnancy rates typically
range from 40-60 percent. In large field trials (n
= 4,766), Select Synch was used in well man-
aged, mature cows at least 45 days from calving
and resulted in AI pregnancy rates of 77 percent.
Obviously, Select Synch can be an effective sys-
tem to synchronize a fertile estrus in postpar-
tum beef cows. However, effectiveness of Select
Synch decreases if your herd has a large pro-
portion of cows that have not yet initiated es-
trous cycles (i.e. many late-calving, thin or 2
year old cows). Although Select Synch improves
the reproductive performance of anestrous cows
compared to a 2- treatment PG protocol, the AI
pregnancy rates are low (20-30 percent).
Select Synch should be used for ESAI if:
1. A large proportion of the cows are cyclic be-

fore treatment. If cows are well managed (BCS >
5), the herd consists of few, if any, young cows,
and the cows are at least 45 days postpartum,
use of Select Synch will result in high pregnancy
rates to AI.

2. Facilities and labor are available for daily es-
trous detection and cattle handling for at least
10 days.

3. Technician is available twice daily for 10
days.

4. Value of the semen is high. When the value
of the semen is high, conception rate must be
maximized. Using Select Synch, only cows that
are observed in estrus are inseminated which
maximizes conception rate.

5. Minimize costs of estrus synchronization
treatment.
Problem with Anestrous Cows
The major limitation for use of Select Synch is

the proportion of cows that are anestrus at the
beginning of treatment. Typically, anestrous
cows make up at least 50 percent of the herd at
the beginning of the breeding season. Repro-
ductive performance of anestrous cows can be
improved if a progestin (progesterone-like com-
pound) is incorporated into the Select Synch
protocol. Two progestins are available for use;
melengestrol acetate (MGA) and progesterone via
the EAZI-BREEDTM CIDR® cattle inserts
(termed CIDR; Phizer, Inc.). Progesterone deliv-
ered using a CIDR induces estrus in more ane-
strous cows than feeding MGA. Insertion of a
CIDR from the day GnRH is administered to in-
jection of PG (Fig. 1) improves reproductive per-
formance of postpartum anestrous cows.
Another benefit of insertion of a CIDR is that ex-
pression of estrus before the PG injection is in-
hibited.
Select Synch + CIDR should be used for ESAI if:
1. A large proportion of the cows are anestrus

before treatment. If cows are a little thinner
(BCS 4-5), the herd consists of several young
cows, and many of the cows are less than 45
days postpartum use Select Synch + CIDR.

2. Facilities and labor are available for daily es-
trous detection and cattle handling for at least 5
days.

3. Technician is available twice daily for at
least 5 days.

4. Value of the semen is moderate to high.
When the value of the semen is high, conception
rate must be maximized. Incorporating a CIDR
with Select Synch will improve the overall sub-
mission rate. Since conception rate is unaf-
fected, more cows conceive to AI.

5. Higher AI pregnancy rates are more impor-
tant to the producer than the higher costs of the
estrus synchronization protocol.
ESAI Systems With Limited or No Estrous
Detection
Co Synch + CIDR and Select Synch + CIDR &

TAI
Many beef producers have neither the time nor

the available labor for adequate estrous detec-
tion and the cattle handling necessary for Select
Synch. Also, the availability of a quality AI tech-
nician is often limited. Thus, many producers
desire protocols in which estrous detection is
limited (2-3 days) or cows are artificially insem-
inated at a fixed time (TAI). Co Synch + CIDR
and Select Synch + CIDR & TAI were protocols
developed to reduce the number of days of es-
trous detection. Both Co Synch + CIDR and Se-
lect Synch + CIDR & TAI begin with an injection
of GnRH (100 µg) and insertion of a CIDR fol-
lowed 7 days later by treatment with PG and re-
moval of the CIDR insert (Fig. 2 & 3).

Producers that want to maximize AI pregnancy
rates with limited estrous detection need to use
Select Synch + CIDR & TAI. In this system,
cows are observed for estrus for 72-84 hours
after PG is administered and the CIDR is re-
moved. Cows observed in estrus are inseminated
about 12 hours after first observed estrus. At
72-84 hours, all cows NOT observed in estrus
are subjected to TAI and are given a second in-
jection of GnRH. Treatment of postpartum cows
with Select Synch + CIDR & TAI has several ad-
vantages: 1) only 3 days of estrous detection, 2)
inclusion of the CIDR prevents early estrus (be-
fore PG) and induces estrus in more anestrous
cows, 3) results in high AI pregnancy rates. The
high AI pregnancy rates are the result of com-
bining the higher conception rates to AI follow-
ing accurate estrous detection and conception
that occurs in some cows that would have been
missed using estrous detection alone.
Select Synch + CIDR & TAI should be used for

ESAI if:
1. A large proportion of the cows are anestrus

before treatment. If cows are a little thinner
(BCS 4-5), the herd consists of several young
cows, and many of the cows are less than 45
days postpartum, a system that includes a CIDR
is necessary.

2. Facilities and labor are available for daily es-
trous detection and cattle handling for at least 3
days.

3. Technician is available twice daily for at
least 3 days.

4. Value of the semen is moderate to high.
When the value of the semen is high, conception
rate must be maximized. Select Synch + CIDR &
TAI maximizes pregnancy rates to AI but the
cost is higher because all cows are inseminated.
Conception rate is lower even though the AI
pregnancy rate is higher.

5. Higher AI pregnancy rates are more impor-
tant to the producer than the higher costs of the
estrus synchronization protocol.

Producers that desire systems that require NO
estrous detection should use Co Synch + CIDR
(Fig. 3). In this system, all cows are subjected to
a second injection of GnRH & TAI anywhere
from 48-72 hours after PG is administered.
When CO Synch + CIDR was first developed,
cows were subjected to GnRH & TAI at 48 hours.
Pregnancy rates are slightly higher if GnRH &
TAI are performed around 66 hours after PG is
administered. Acceptable AI pregnancy rates
have also been reported when GnRH & TAI oc-
curred 72 hours after PG. Therefore, acceptable
AI pregnancy rates can be achieved when GnRH
& TAI occurs at any time from 48-72 hours after
PG. The highest AI pregnancy rates appear to
occur when TAI occurs near 66 hours after PG
administration.

Systems that incorporate total TAI are more
variable in AI pregnancy rate than systems that
use either total or partial estrous detection. The
decision to use systems with complete TAI needs
to involve an assessment of your comfortable
level of risk. Systems that use total TAI involve
higher risk. Several management factors can re-
duce the risk involved with systems that use
complete TAI. First, cows must be in a BCS ≥ 5
(BCS scale 1-9; 1 = emaciated, 9 = extremely
obese) both at calving and at the beginning of
treatment. Also, mineral status (i.e. copper and
selenium) of the cows can affect pregnancy rate
to AI (L. H. Anderson, unpublished data) and
many cows in the Southeast are deficient in
these two minerals.Second, cows must be at
least 30 days (preferably 45 days) postpartum at
the beginning of treatment. Third, minimize the
number of primiparous cows that are subjected
to the TAI protocol. Fourth, cows must have
been previously vaccinated and dewormed. Suc-
cess is possible using TAI systems if the risk fac-
tors are minimized.
Co Synch + CIDR & TAI should be used for ESAI

if:
1. Facilities and labor are NOT available for

daily estrous detection and cattle handling.
2. Technician availability is very limited.
3. Value of the semen is low to moderate.

When the value of the semen is high, conception
rate must be maximized. Co Synch + CIDR & TAI
reduces conception rates to AI and the cost is
per pregnancy is higher because all cows are in-
seminated. Semen of high value should NOT be
used.

4. Pregnancy rates of anestrous cows to this
system have been acceptable but low. Reducing
the proportion of anestrous cows will reduce the
risk associated with TAI protocols.

Several protocols to synchronize estrus are
currently available for use by beef cow-calf pro-
ducers. Determining which system to use de-
pends upon the proportion of anestrous cows at
the beginning of treatment, available labor and
facilities for estrous detection, availability of a
qualified technician, value of the semen, and the
goals of the producer. Certainly, incorporation
of ESAI and proven genetically superior sires
into beef cow calf operations will improve the
productivity and profitability of any operation.
Increased use of ESAI could help the United
States keep its competitive global advantage in
the production of quality beef. ∆
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Figure 1. Estrous synchronization protocols that incorporate complete estrous detection
(ED)

Figure 2. Estrous synchronization protocols that combine estrous detection (ED) and timed
artificial insemination (TAI). Cows are observed for estrus and inseminated accordingly for
72-84 hours. At this time, all cows not observed in estrus are administered gonadotropin-
releasing hormone (GnRH) and are inseminated.

Figure 3. Estrous synchronization protocols for complete TAI. Cows are NOT observed for
estrus and instead are injected with GnRH and inseminated at predetermined times. The
TAI can occur from 48-72 hours (preferably 66 h) after PG for the Co Synch + CIDR protocol
and should occur at 72 hours after PG in MGA® Select & TAI.


