
The Professional Animal Scientist 20 (2004):384–387

Evaluation of Three Estrous
Synchronization Protocols in Beef
Heifers1

R. N. FUNSTON*,2, R. J. LIPSEY†, T. W. GEARY‡, PAS, and R. P. ANSOTEGUI#

*University of Nebraska, West Central Research and Extension Center, North Platte 69101; †American
Simmental Association, Bozeman, MT 59715; ‡USDA-ARS, Fort Keogh Livestock and Range Research
Laboratory, Miles City, MT 59301; and #Montana State University, Bozeman 59715

Abstract
Objectives of this study were to eval-

uate synchronization, conception, and
pregnancy rates of heifers synchro-
nized with melengestrol acetate
(MGA)-prostaglandin F2α (PGF2α,),
Select Synch, or Select Synch preceded
by MGA (MGA-Select Synch). Heifers
in the MGA-PGF2α group (n = 209;
BW = 378 kg) received MGA (0.5 mg/
d per heifer) for 14 d and PGF2α (25
mg) 19 d later. Select Synch heifers
(n = 213; BW = 374 kg) received go-
nadotropin-releasing hormone
(GnRH; 100 µg) followed by PGF2α

(25 mg) 7 d later. The MGA-Select
Synch heifers (n = 210; BW = 373 kg)
were fed MGA (0.5 mg/d per heifer)
for 7 d, GnRH (100 µg) the day fol-
lowing the last MGA feeding, and
PGF2α (25 mg) 7 d after GnRH. More
(P<0.01) heifers were in estrus 1 to 4
d before PGF2α administration in both
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the Select Synch (20%) and MGA-Se-
lect Synch (24%) groups than in the
MGA-PGF2α (4%) group. Pregnancy
rates for heifers in estrus early (d 1 to
4 before PGF2α) were greater (P<0.05)
for both Select Synch (55%) and
MGA-Select Synch (63%) compared
with MGA-PGF2α heifers (18%). Syn-
chronization rate (detected after
PGF2α) was greater (P<0.01) for
MGA-PGF2α heifers (86%) compared
with Select Synch (66%) and MGA-Se-
lect Synch (68%) heifers; however, con-
ception rate did not differ (P=0.13)
and averaged 72, 63, and 62% for
MGA-PGF2α, Select Synch, and MGA-
Select Synch heifers, respectively. Se-
lect Synch (52%), MGA-Select Synch
(58%), and MGA-PGF2α protocols
(61%) provided similar (P=0.18) over-
all AI pregnancy rates; however, more
heifers were in estrus before PGF2α ad-
ministration in protocols using GnRH.

(Key Words: Estrous Synchroniza-
tion, Gonadotropin-Releasing Hor-
mone, Melengestrol Acetate,
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Introduction
The melengestrol acetate (MGA)-

prostaglandin F2α (PGF2α) method
of estrous synchronization has
proven to be very successful in syn-

chronizing estrus in beef heifers
(Brown et al., 1988; Patterson and
Corah, 1992; Lamb et al., 2000).
Synchronization programs using go-
nadotropin-releasing hormone
(GnRH) show promise for multipa-
rous beef cows and possibly heifers;
however, previous reports (Steven-
son et al., 1999; Lamb et al., 2004)
indicated a 5 to 10% lesser synchro-
nization and pregnancy rate
among heifers synchronized with
the Select Synch protocol (GnRH
followed by PGF2α 7 d later) com-
pared with the MGA-PGF2α proto-
col; other researchers (Cassady et
al., 1999) reported no difference in
conception or pregnancy rates be-
tween MGA-PGF2α and Select
Synch estrous synchronization pro-
tocols in beef heifers. Short-term (8
d) feeding of MGA to prepubertal
beef heifers has been demonstrated
to stimulate pulsatile luetinizing
hormone secretion, to accelerate
follicular growth, and to enhance
onset of puberty (Imwalle et al.,
1998). It has been previously dem-
onstrated that short-term (7 d)
MGA feeding before the Select
Synch protocol provided similar
synchronization, conception, and
pregnancy rates when compared
with the MGA-PGF2α protocol in
beef heifers (Funston et al., 2002);
however, this protocol was not



Synchronization Systems for Beef Heifers 385

compared with the Select Synch
protocol alone. Therefore, the ob-
jective of this study was to evaluate
synchronization, conception, and
pregnancy rates of heifers synchro-
nized with MGA-PGF2α, Select
Synch, or Select Synch preceded by
MGA (MGA-Select Synch).

Materials and Methods
Commercial beef heifers, primar-

ily of British (Angus) breed compo-
sition (body condition score
[BCS] = 5 to 6) from four sources
(n = 632) were randomly allotted
by BW (BW = 377 kg) to treatment
(within source) and randomly to AI
sire. Heifers from three sources (n =
412) were transported to one loca-
tion for synchronization and AI.
Heifers from the fourth source (n =
220) were all synchronized and in-
seminated at a second location.
Synchronization protocols are illus-
trated in Figure 1. Heifers in the
MGA-PGF2α group (n = 209; BW =
378 kg) received MGA (0.5 mg/d
per heifer; Pharmacia Animal
Health, Kalamazoo, MI) in a total
mixed diet for 14 d and an injec-
tion of 25 mg PGF2α (Lutalyse�;
Pharmacia Animal Health) 19 d
later. Select Synch heifers (n = 213;
BW = 374 kg) received an injection
of 100 µg GnRH (Fertagyl�; In-
tervet, Millsboro, NJ) followed by
PGF2α (25 mg) 7 d later. The MGA-
Select Synch heifers (n = 210; BW =
373 kg) were fed MGA (0.5 mg/d
per heifer) for 7 d, received GnRH
(100 µg) the day following the last
MGA feeding, and PGF2α (25 mg) 7
d after GnRH. All heifers received
PGF2α on the same day. Heifers
were observed for estrus continu-
ously during daylight from 4 d be-
fore through 5 d after PGF2α admin-
istration and were inseminated ap-
proximately 12 h after onset of
estrus. Clean-up bulls were turned
in with heifers 10 d after the last
AI. Transrectal ultrasonography
was used to determine pregnancy
status approximately 50 d after AI.
Differences in synchronization

Figure 1. Illustration of the MGA-PGF2α, MGA-Select Synch, and Select Synch protocols.
MGA-PGF2α = Melengestrol acetate (MGA; 0.5 mg/d per heifer for 14 d; Pharmacia
Animal Health, Kalamazoo, MI) plus 25 mg prostaglandin F2α (PGF2α; Lutalyse�;
Pharmacia Animal Health) administered 19 d later; MGA-Select Synch = MGA (0.5 mg/
d per heifer) for 7 d + gondotropin-releasing hormone (GnRH; 100 µg; Fertagyl; Intervet,
Millsboro, NJ) the day following the last MGA feeding and PGF2α (25 mg) 7 d after
GnRH; and Select Synch = 100 µg GnRH followed by PGF2α (25 mg) 7 d later.

(data were analyzed before and
after PGF2α and the overall 9-d de-
tection period), AI conception, and
pregnancy rates were determined
using CATMOD procedures of SAS�
(SAS Institute, Cary, NC). Included
in the model were treatment,
source, and the interaction of treat-
ment and source.

Results and Discussion
More (P<0.01) heifers were ob-

served in estrus before PGF2α injec-
tion in both the Select Synch
(20%) and MGA-Select Synch
(24%) groups than in the MGA-
PGF2α (4%) group. Pregnancy rates
for heifers observed in estrus before
PGF2α were greater (P<0.05) for
both Select Synch (55%) and MGA-
Select Synch (63%) compared with

MGA-PGF2α heifers (18%). Synchro-
nization rate (through 5 d after
PGF2α) was greater (P<0.01) for
MGA-PGF2α heifers (86%) com-
pared with Select Synch (66%) and
MGA-Select Synch (68%) heifers;
however, conception rate did not
differ (P=0.13; 72, 63, and 62% for
MGA-PGF2α, Select Synch, and
MGA-Select Synch, respectively). Es-
trous response over the 9-d observa-
tion period was greater (P<0.05) for
MGA-Select Synch (92%) compared
with Select Synch (86%) but did
not differ (P>0.05) from the MGA-
PGF2α (90%) treatment. The Select
Synch (52%), MGA-Select Synch
(58%), and MGA-PGF2α protocols
(61%) provided similar (P=0.18)
overall AI pregnancy rates. Lamb et
al. (2004) also reported similar preg-
nancy rates in beef heifers synchro-
nized with Select Synch (47%) and
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TABLE 1. Artificial insemination conception and pregnancy rates by
location for heifers synchronized with melengestrol acetate (MGA)-
prostaglandin F2α (PGF2α), Select Synch, or MGA-Select Syncha.

Itemb MGA-PGF2α MGA-Select Synch Select Synch

[no./no. (%)]

Estrus detection
Source 1c 39/43 (91) 37/41 (90) 42/46 (91)
Source 2 25/29 (86) 27/30 (90) 21/29 (72)
Source 3 54/64 (84) 60/66 (91) 52/64 (81)
Source 4 71/73 (97) 70/73 (96) 68/74 (92)
Overall 189/209 (90) 194/210 (92) 183/213 (86)

Conception rate
Source 1 23/39 (59) 24/37 (65) 32/42 (76)
Source 2 21/25 (84) 17/27 (63) 13/21 (62)
Source 3 39/54 (72) 34/60 (57) 33/52 (63)
Source 4 45/71 (63) 46/70 (66) 33/68 (49)
Overall 128/189 (68) 121/194 (62) 111/183 (61)

Pregnancy rate
Source 1 23/43 (53) 24/41 (59) 32/46 (70)
Source 2 21/29 (72) 17/30 (57) 13/29 (45)
Source 3 39/64 (61) 34/66 (52) 33/64 (52)
Source 4 45/73 (62) 46/73 (63) 33/74 (45)
Overall 128/209 (61) 121/210 (58) 111/213 (52)

aMGA-PGF2α = MGA (0.5 mg/d per heifer for 14 d; Pharmacia Animal Health,
Kalamazoo, MI) plus 25 mg PGF2α (Lutalyse�; Pharmacia Animal Health)
administered 19 d later; MGA-Select Synch = MGA (0.5 mg/d per heifer) for 7
d + gondotropin-releasing hormone (GnRH; 100 µg; Fertagyl; Intervet,
Millsboro, NJ) the day following the last MGA feeding and PGF2α (25 mg) 7 d
after GnRH; and Select Synch = 100 µg GnRH followed by PGF2α (25 mg) 7 d
later.
bFor heifers detected in estrus and inseminated −4 to 5 d after PGF2α.
cSources 1 through 3 were synchronized and inseminated at one location;
source 4 heifers were synchronized and inseminated at a second location.

MGA-PGF2α (56%). Conception rate
after PGF2α and overall pregnancy
rate tended to be influenced by the
interaction of treatment and source
(P=0.09 and P=0.08 for conception
and overall pregnancy rate, respec-
tively; Table 1). Overall AI preg-
nancy rate was greatest for MGA-
PGF2α followed by MGA-Select
Synch and Select Synch for three
sources of heifers, but the order
was reversed for one source of heif-
ers (Table 1). This variation in re-
sponse contributed to the inability
to detect significant treatment dif-
ferences in conception and overall
pregnancy rate. Lamb et al. (2004)
also found a treatment by location
interaction when comparing Select
Synch, MGA-PGF2α, and two-shot

PGF2α synchronization systems in
beef heifers.

One disadvantage of GnRH-
PGF2α-based synchronization proto-
cols is that 5 to 18% of cyclic heif-
ers and cows exhibit estrus before
or immediately after PGF2α adminis-
tration (Geary et al., 2000; Kojima
et al., 2000; Lamb et al., 2004). In
the present study, we observed
early estrus (d 1 to 4 before PGF) in
20 to 24% of the animals in proto-
cols involving GnRH; however, pre-
viously Funston et al. (2002) used
short-term MGA feeding before the
Select Synch protocol with only
4% of the heifers (of similar genet-
ics as the present study) exhibiting
estrus before the prostaglandin in-
jection. Heifers in the previous

study were approximately 12 mo of
age and might have had a lesser
percentage cycling than in this
study (heifers were approximately
14 mo of age) and responded to
the GnRH protocol differently.

Implications
Estrous synchronization pro-

grams need to be inexpensive, effec-
tive, and easy to administer. The
MGA-PGF2α protocol provided the
least variability in estrous response;
however, the Select Synch protocol
provided acceptable pregnancy
rates and may be considered for
producers who want a shorter syn-
chronization program or when
MGA cannot be fed or uniformly
consumed. Feeding MGA before
the Select Synch program did not
provide any benefit in pregnancy
rate or decreasing the percentage of
animals in estrus before PGF2α ad-
ministration.
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