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Abstract

Cattle temperament can have a significant effect on reproductive performance. Earlier
studies reported that enrolling excitable heifers in an estrus synchronization (ES)
protocol effectively improved temperament by the day of artificial insemination (AI).
The objective of this study was to assess the effects of acclimation, during the handling
events of an ES protocol, on temperament and reproductive performance of commer-
cial beef heifers. Heifers were assessed for reproductive tract score (RTS), chute score
(CS), and exit velocity (EV) before enrollment in the study (day -10). Those with
immature tract scores were excluded. Angus-influenced commercial heifers (n = 361)
were stratified by RTS and CS to either the treatment (TRT) or the control (CTRL)
group, tagged accordingly, and then pastured together. Before ES protocol handling
events (day 0, 7, and 10), TRT heifers were sorted and acclimated by running them
through the chute without restraint and commingling them with their CTRL pasture
mates. CS and EV were collected to measure temperament during ES days -10, 0, 7,
and 10 for all individuals. Estrus detection patches were applied on day 7 and scored
on day 10. Pregnancy status was determined approximately 40 days post-Al by rectal
ultrasonography. RTS (P = 0.777), CS (P = 0.990), and EV (P = 0.9607) did not differ
between groups on day -10. There was no difference in estrus detection patch scores

(P =0.1906), or the percent of heifers pregnant to the ES protocol between TRT
(56.8%) and CTRL (52.7%) heifers (P = 0.3563). On day 7 (P = 0.001) and day 10 (P
=0.0002), CS was lesser for TRT heifers in comparison to CTRL heifers. Our findings
suggest that acclimating heifers to the facility during the handling events of the 7-day
CO-synch + CIDR ES protocol effectively improved heifer temperament by the time
of artificial insemination, but it did not support better reproductive performance.
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Introduction

Commercial beef producers have been hesitant to adopt estrus synchronization (ES)
protocols as a production management tool. After a survey of Virginian cattlemen, the
greatest concerns were focused on cost, number of handling events, and conception
rates to fixed-time artificial insemination (TAI). One factor to have a known negative
effect on TAI conception rates is excitable temperament (Dias et al., 2022). Tempera-
ment is the behavioral response to human handling (Fordyce et al., 1988). It has previ-
ously been shown that acclimation to human handling can decrease excitability and
increase reproductive performance of Brahman-influenced cows (Cooke et al., 2011).
Earlier studies reported that the human handling of beef heifers that occurs during
the events of an ES protocol was effective at improving temperament in Angus-influ-
enced beef heifers by TAI (Dias et al., 2022). The objective of this study was to assess
the effects of acclimation, during the handling events of an ES protocol, on tempera-
ment and reproductive performance of commercial beef heifers. We hypothesized that
acclimating heifers to the facility during the handling events of the ES protocol would
effectively decrease temperament excitability by TAIL and thus increase the percent of
heifers pregnant to the ES protocol when compared to nonacclimated counterparts.

Experimental Procedures

Temperament Evaluation

Angus-influenced commercial beef heifers (n = 361) from five locations were enrolled
in the experiment. Before enrollment (day -10), all heifers were evaluated for reproduc-
tive tract score (RTS), chute score (CS), and exit velocity (EV). Reproductive tracts
were scored using the five-point scoring system (Holm et al., 2009). Heifers with an
RTS of 1, having an immature tract and no palpable structures, were excluded from
the study. For measures of temperament, we used the methods described by Cooke

and others (Cooke et al., 2011). CS was evaluated on a five-point system upon entering
the chute; 1 = calm, no movement; 2 = restless movement; 3 = frequent movement
and vocalization; 4 = constant movement, vocalization, shaking of the chute; and 5

= violent, continuous struggling. One infrared beam was set just outside of the head
catch of the chute, and another was placed 6.6 ft from the first. Once the heifer was
released from the chute and crossed the start beam, the timer started. When she crossed
the second beam, the timer stopped and the exit time at chute side was recorded. To
compute EV, the distance between the two timers (6.6 ft) was divided by the heifer’s
exit time. Additionally, on day -10, heifers were stratified by RTS and CS into either
the treatment (TRT) or the control (CTRL) group and tagged with a colored ear tag
indicating their respective group. Heifers were pastured together.

ES Protocol

The ES protocol used was the 7-day CO-synch + CIDR protocol for beef heifers
(Lamb et al., 2006). On day 0 heifers were given an injection of gonadotropin releasing
hormone (GnRH) intramuscularly (IM) and an EAZI-BREED CIDR device (Zoetis
Animal Health, Parsippany, NJ) was inserted vaginally. On day 7, the CIDR was
removed, heifers were given an injection of prostaglandin (PGFZQ) IM, and an estrus
detection patch was applied to the individual’s tailhead. After 54 hours + 2 hours later
(day 10), TAI was performed, and an IM injection of GnRH was administered. On
all days (0, 7, and 10), TRT heifers were acclimated prior to the ES event of the day by
running them through the tub, alley, and chute without being caught. They were then
commingled back with their pasture mates, and all heifers (TRT and CTRL) were
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brought through the facility for the ES event of that day. Additionally, on all days (0,
7,and 10), all heifers were evaluated for CS and EV. On day 10, the estrus detection
patches were evaluated and scored based on the percentage of patch surface that was
rubbed off. Patches were scored on a 5-point system; 0 = lost patch, 1 = less than 25%
activated, 2 = less than 50% activated, 3 = less than 75% activated, and 4 = more than
75% activated. After TAI heifers were returned to the pasture and exposed to bulls
14 days after TAI (experimental day 24). Pregnancy status was determined via rectal
ultrasonography approximately 40 days post-T Al

Statistical Analysis

All data were analyzed using the SAS 9.4 software. For the percentage of heifers preg-
nant to the ES protocol parameter, GLIMMIX was used with heifer as the experimental
unit. For all repeated measures, EV and CS, the MIXED procedure was used. The level
of significance was set at P < 0.05 with tendency set at 0.05 < P < 0.10.

Results and Discussion

There was no difference in RTS (P = 0.777), CS (P = 0.990), and EV (P = 0.9607)
between TRT or CTRL heifers on day -10 before enrollment in the ES protocol and
acclimation. When looking at measurements of temperament, on day 7 (P = 0.001)
and day 10 (P = 0.0002), CS was lesser for TRT heifers in comparison to CTRL heifers
(Table 1). For EV, there were no between-group differences but there was an effect of
day (P < 0.05). All heifers had slower (P > 0.05) velocities for days 7 and 10 compared
to days -10 and 0. We concluded that it is likely that acclimation during the ES protocol
was effective at improving temperament due to the difference in CS between TRT

and CTRL heifers. To support this claim, blood samples were collected on a subset

of heifers, and these will be analyzed for plasma cortisol concentrations. Circulating
levels of cortisol are a biomarker of stress (Sapolsky et al., 2000). This analysis is a work
in progress and will help discern the physiological effect of acclimation. There was no
difference in estrus detection patch scores between groups (P = 0.1906). While there
was a 4-percentage point difference in the percent of heifers that became pregnant

to the ES protocol between TRT (56.8%) and CTRL (52.7%) heifers, this was not a
statistically significant difference (Table 1). This was attributed to the lack of signifi-
cance with a small sample size. In the future, more heifers will be enrolled in the study
to increase the power of the test.

Implications

Acclimation during an ES protocol is cost-conscious and effective at improving temper-
ament of beef heifers, and more research is needed to discern the effects on reproductive
performance.

Acknowledgments

The authors would like to express their gratitude to Downey Ranch (Wamego, KS),
Warner Angus Ranch (Spearville, KS), K-State Cow-Calf Unit, and the K-State
research farm in Hays, for providing and caring for the heifers used in this research.
Additionally, thank you to ABS Global for supporting this research and Zoetis for
sponsoring the reproductive management products used in this study.

KANSAS STATE UNIVERSITY AGRICULTURAL EXPERIMENT STATION AND COOPERATIVE EXTENSION SERVICE

3



CATTLEMEN’S DAY 2025

References

Cooke, RF., D.W. Bohnert, M. Meneghetti, T.C., Losi, and J.L.M. Vasconcelos.
2011. Effects of temperament on pregnancy rates to fixed-timed Al in Bos indicus
beef cows. Livestock Science 142(1-3):108-113. hetps://doi.org/10.1016/;.

livsci.2011.06.024

Dias, N.W., C.L. Timlin, F.V. Santilli, K.M. Harvey, R.F. Cooke, S. Clark, J.F. Currin,
and V.R. Mercadante. 2022. Effects of temperament on reproductive performance
of Bos taurus heifers enrolled in the 7-day co-synch + controlled internal drug
release protocol. Translational Animal Science 6(4). https://doi.org/10.1093/tas/

txaclS6

Fordyce, G., R. Dodt, and J. Wythes. 1988. Cattle temperaments in extensive beef herds
in northern Queensland. 1. factors affecting temperament. Australian Journal of

Experimental Agriculture 28(6):683. hrtps://doi.org/10.1071/e2a9880683

Holm, D.E., P.N. Thompson, and P.C. Irons. 2009. The value of reproductive tract
scoring as a predictor of fertility and production outcomes in beef heifers. Journal

of Animal Science 87(6):1934-1940. hetps://doi.org/10.2527/jas.2008-1579

Lamb, G.C,, J.E. Larson, T.W. Geary, J.S. Stevenson, S.K. Johnson, M.L. Day, R.P.
Ansotegui, D.J. Kesler, ].M. DeJarnette, and D.G. Landblom. 2006. Synchroniza-

tion of estrus and artificial insemination in replacement beef heifers using gonado-

tropin-releasing hormone, prostaglandin F. , and progesterone. Journal of Animal
g g 20, g

Science 84(11):3000-3009. hrtps://doi.org/10.2527/jas.2006-220

Sapolsky, R-M., L.M. Romero, and A.U. Munck. 2000. How do glucocorticoids
influence stress responses? Integrating permissive, suppressive, stimulatory, and
preparative actions. Endocrine Reviews 21(1):55-89. hztps://doi.org/10.1210/

edrv.21.1.0389

Table 1. Average chute score, exit velocity, estrus detection patch score, and percent of heifers preg-

nant to the protocol by treatment group

Average exit Average estrus

Average chute velocity detection patch TAI conception
score (m/second) score rate (%)
Heifer group CTRL TRT CTRL TRT CTRL TRT CTRL TRT
Day-10 2.3 2.3 2.0 1.9
Day 0 23 2.1 2.1 2.0
Day7 2.1b 1.72 1.7 1.6
Day 10 (TAI) 2.2} 1.8° 16 16 2.1 23
Day 40 527 568
P-value TRT = 0.0003 TRT = 0.3848 TRT =0.1906 TRT =0.3563
Day <.0001 Day <.0001 Location < .0001 Location = 0.5405
TRT x Day = TRT x Day = TRT x Location= TRT X Location =
0.0011 0.8934 0.4629 0.9801

®Means within rows with unlike superscripts differ (P < 0.05).
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