FINAL REPORT - Project # P0038490 (FCEB # 23)

Title: Development of a puberty indication protocol for Bos indicus-based heifers in
Florida

Principle Investigator: Dr Cliff Lamb and Nicolas DiLorenzo, North Florida Research and
Education Center

Relevance to Florida Cattle Industry: Infertility that leads to failure of a cow or heifer to
become pregnant and delivery a calf, results in the single largest economic loss of cow-calf
production systems. Attainment of puberty in heifers prior to initiation of the breeding season
is likely the single most important factor impacting when heifers become pregnant during the
breeding season and, subsequently, the lifetime productivity of cows. Therefore, cow-calf
producers are in need of management solutions to induce puberty to ensure the future
productive potential of replacement heifers as early as possible in order to choose the best
replacement heifers. Developing puberty induction strategies for the attainment of puberty in
heifers should enhance longevity and lifetime production of FL beef cows.

Objective: To determine if incorporation of puberty induction strategies enhances puberty in
heifers prior to initiation of the breeding season and improves reproductive efficiency of
Florida beef cattle operations.

Methods: Three hundred and eighty Bos indicus beef heifers were assigned to one of three
treatments (Figure 1): 1) Control Group (CONT; n = 133): Did not receive any treatment
during the experiment; 2) No induction (NOIND; n = 123); heifers were exposed to estrus
synchronization (ES) and artificial insemination (Al) using the 5-day CO-Synch+CIDR
protocol; and 3) Induction (IND; n = 124); heifers were exposed to a puberty induction
protocol consisting of a CIDR implant for 12 days and exposed to ES and Al using the 5-day
CO-Synch+CIDR protocol, starting 12 days after the puberty induction protocol. Blood
samples were collected at days 0, 10, 22, 34, and 39 to determine cycling status of heifers,
based on plasma concentrations of progesterone.

Heat detection

Control

d 10 d22 di4 d39 daa
BS BS BS BS BS
Heat Patch
Heat detection
No induction
0 d 10 d22 d f?,ltl df39 daa
BS BS l BS BS
CIDR insertion Heat Patch
PGF2a CIDR Removal
PGF2a
N | Heat detection
Induction
do d10 d22 df?.ﬂ d39 d44
BS BS BS BS BS
CIDR Removal CIDR insertion Heat Patch
PGF2a PGF2a CIDR Removal

Figure 1. Schematic of treatments.
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Results: Overall, body weight (BW) and body condition score (BCS) did not differ among
treatments at initiation of the development period; however, BW change for the 40 days from
initiation of the experiment until initiation of the breeding season resulted in the heifers
assigned to the IND treatment to have greater weight loss than heifers in the CONT and
NOIND treatments (Table 1). In addition, heifers assigned to the IND treatment had a greater
decrease in BCS than heifers in the CONT and NOIND treatments. In comparison to CONT
and NOIND treatments, the IND treatment failed to increase the percentage of heifers that
were cycling at 5 days prior to initiation of the breeding season, failed to induce a greater
percentage of prepubertal heifers to initiate estrus cycles by initiation of the breeding season,
and failed to increase the percentage of heifers observed in estrus during the first 5 days of

the breeding season.

Pearson correlation coefficients revealed that the percentage of heifers cycling at initiation of
the experiment were associated with BW and with BCS change prior to initiation of the
breeding season (Table 2). The percentage of heifers that were cycling 5 days prior to
initiation of the breeding season were correlated to BCS change prior to initiation of the
breeding season. In addition, the percentage of heifers expressing estrus during the first 5
days of the breeding season was correlated with both BW and BCS at the initiation of the

breeding season.

Table 1. Mean age at attainment of puberty for Angus, Brangus, and Braford heifers.

Treatment

CONT NOIND IND
No. of heifers 133 123 124
BW at initiation of heifer 674 + 27 669 + 28 710 + 28
development
BCS at initiation of heifer 59+0.04 59+0.04 59+0.04
development
BW change for 40 days prior to 13.3+27.42 13.1 +28.52 -38.7 £28.3°
breeding season
BCS change for 40 days prior to -0.3£0.04% -0.3£0.04% -0.4 +0.04
breeding season
% cycling at initiation of 32 32 47
treatments
% cycling 5 days prior to initiation 34 34 41
of breeding season
% of noncycling heifers induced to 24 24 29
cycle by treatment
% expressing estrus during first 5 d 9 14 17
of breeding season
% noncycling heifers induced to 7 11 11

express estrus during first 5 d of
breeding season

ab Means within a row differ (P < 0.05)



Table 2. Pearson correlation coefficients among feed efficiency and fertility traits for
replacement beef heifers.

Item?! Initial Initial Final Final BW BCS
BW BCS BW BCS change  change

% cycling at 20.02675 010193  0.09392  -0.01796  0.04110  -0.10738

initiation of

reatments 0.6046 0.0471 0.0693 0.7275 0.4293 0.0367

% cycling 5 days 002891  0.08406  0.00422  -0.02954  0.03167  -0.09913

prior to initiation of

breeding season 0.5768 0.1027 0.9351 0.5670 0.5432 0.0542

% expressing estrus 001049 005633  0.21009 015614 002083  0.06290
during first 5 d of

breeding season
1BW = Body weight; BCS = body condition score

0.8391 0.2734 <.0001 0.0023 0.6888 0.2218

Conclusion: Use of a puberty induction protocol in Bos indicus beef replacement heifers
failed to increase the percentage of heifers that were pubertal or expressed estrus at initiation
of the breeding season; however, key fertility indicators were correlated to BW or BCS
change prior to the initiation of the breeding season.
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