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BILL E. KUNKLE INTERDISCIPLINARY BEEF SYMPOSIUM:  
Temperament and acclimation to human handling influence  

growth, health, and reproductive responses in Bos taurus and Bos indicus cattle1
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*Oregon State University, Eastern Oregon Agricultural Research Center,4 Burns 97720

ABSTRACT: Temperament in cattle is defined as the 
fear-related behavioral responses when exposed to human 
handling. Our group evaluates cattle temperament using 
1) chute score on a 1 to 5 scale that increases according 
to excitable behavior during restraint in a squeeze chute, 
2) exit velocity (speed of an animal exiting the squeeze 
chute), 3) exit score (dividing cattle according to exit 
velocity into quintiles using a 1 to 5 scale where 1 = cattle 
in the slowest quintile and 5 = cattle in the fastest quin-
tile), and 4) temperament score (average of chute and 
exit scores). Subsequently, cattle are assigned a tempera-
ment type of adequate temperament (ADQ; temperament 
score ≤ 3) or excitable temperament (EXC; temperament 
score > 3). To assess the impacts of temperament on 
various beef production systems, our group associated 
these evaluation criteria with productive, reproductive, 
and health characteristics of Bos taurus and Bos indicus-
influenced cattle. As expected, EXC cattle had greater 
plasma cortisol vs. ADQ cattle during handling, indepen-
dent of breed type (B. indicus × B. taurus, P < 0.01; B. 
taurus, P < 0.01; B. indicus, P = 0.04) or age (cows, P < 
0.01; heifers or steers, P < 0.01). In regards to reproduc-
tion, EXC females had reduced annual pregnancy rates 

vs. ADQ cohorts across breed types (B. taurus, P = 0.03; 
B. indicus, P = 0.05). Moreover, B. taurus EXC cows 
also had decreased calving rate (P = 0.04), weaning rate 
(P = 0.09), and kilograms of calf weaned/cow exposed to 
breeding (P = 0.08) vs. ADQ cohorts. In regards to feed-
lot cattle, B. indicus EXC steers had reduced ADG (P = 
0.02) and G:F (P = 0.03) during a 109-d finishing period 
compared with ADQ cohorts. Bos taurus EXC cattle had 
reduced weaning BW (P = 0.04), greater acute-phase 
protein response on feedlot entry (P ≤ 0.05), impaired 
feedlot receiving ADG (P = 0.05), and reduced carcass 
weight (P = 0.07) vs. ADQ cohorts. Acclimating B. indi-
cus × B. taurus or B. taurus heifers to human handling 
improved temperament (P ≤ 0.02), reduced plasma cor-
tisol (P < 0.01), and hastened puberty attainment (P ≤ 
0.02). However, no benefits were observed when mature 
cows or feeder cattle were acclimated to human han-
dling. In conclusion, temperament impacts productive, 
reproductive, and health characteristics of beef cattle 
independent of breed type. Hence, strategies to improve 
herd temperament are imperative for optimal production 
efficiency of beef operations based on B. taurus and B. 
indicus-influenced cattle.
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INTRODUCTION

Temperament is defined as the fear-related behav-
ioral responses of cattle when exposed to human han-
dling (Fordyce et al., 1988). In other words, as cattle 
temperament becomes more excitable, their reaction to 
human contact or other handling procedures becomes 
more aggressive and/or fearful. Generally, beef pro-
ducers consider temperament to be an important trait 
when selecting cattle (Elder et al., 1980), particularly 
due to its moderate heritability (Shrode and Hammack, 
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1971; Fordyce et al., 1988) and relevance to personnel 
security and animal welfare (Grandin, 1994). Moreover, 
numerous research studies also demonstrated that cattle 
temperament directly impacts production traits, includ-
ing growth (Voisinet et al., 1997b), immune responses 
(Burdick et al., 2011a), carcass quality (Voisinet et al., 
1997a), and reproduction (Cooke et al., 2009a, 2012a). 
Therefore, evaluating cattle for temperament can be 
used as a management decision tool to enhance overall 
safety and productivity in beef cattle operations.

Cattle temperament is influenced by genetic and envi-
ronmental factors such as sex, age, and handling manage-
ment (Fordyce et al., 1988; Voisinet et al., 1997b). Breed 
type is another factor that largely influences cattle tem-
perament. Bos indicus-influenced cattle are more excit-
able than Bos taurus cattle (Hearnshaw and Morris, 1984; 
Fordyce et al., 1988), although excitable temperament is 
frequently detected among B. taurus breeds, particularly 
in young cattle (Morris et al., 1994). Cattle reared in ex-
tensive systems are also often more aggressive compared 
with cattle reared in intensive operations because of less 
frequent interaction with humans (Fordyce et al., 1985). 
Accordingly, our research group has focused on produc-
tive, reproductive, and welfare implications of cattle tem-
perament in extensive beef production systems based on 
B. taurus and B. indicus-influenced cattle.

Evaluating Temperament in Beef Cattle

Cattle temperament can be evaluated by several meth-
ods (Cooke, 2009). These include restrained techniques 
such as chute score and nonrestrained techniques such as 
exit velocity and pen score (Burrow and Corbet, 2000) as 
well as phenotypic evaluations such as hair whorl posi-
tion on the forehead and percentage of eye white exposed 
in the evaluated animal (Lanier et al., 2001; Core et al., 
2009). However, our group has focused on chute score 
and exit velocity, which have been shown to be reliable 
(Boivin et al., 1992; Grandin, 1993; Curley et al., 2006) 
and relatively simple techniques to be completed during 
routine cattle processing, such as weaning or AI.

We evaluate chute score based on a 5-point scale 
while the evaluated animal is restrained in a squeeze chute 
where 1 = calm with no movement; 2 = restless move-
ments; 3 = frequent movement with vocalization; 4 = con-
stant movement, vocalization, and shaking of the chute; 
and 5 = violent and continuous struggling. Exit velocity 
is assessed immediately after the evaluated animal is re-
leased from the squeeze chute by measuring rate of travel 
over a 1.9-m distance with an infrared sensor (FarmTek 
Inc., North Wylie, TX). In addition, evaluated animals are 
divided in quintiles according to their exit velocity and 
assigned an exit score from 1 to 5 (1 = cattle within the 
slowest quintile and 5 = cattle within the fastest quintile). 

Individual temperament scores are then calculated by av-
eraging chute score and exit score. Subsequently, animals 
are classified according to the temperament score as hav-
ing adequate temperament (temperament score ≤ 3) or ex-
citable temperament (temperament score > 3). This latter 
criteria was developed based on research from our group 
indicating that moderate temperament (such as tempera-
ment scores 2 and 3) does not substantially impair pro-
duction traits (Cooke et al., 2009a, 2011, 2012a) but may 
be warranted for cattle to cope with the challenges associ-
ated with extensive production systems (Wieckert, 1971; 
Flörcke and Grandin, 2013).

Stress and Excitable Temperament

Cattle with excitable temperament may have reduced 
feed intake compared with cohorts with adequate temper-
ament (Fox et al., 2004; Nkrumah et al., 2007), which can 
be attributed to increased vigilant behavior when excitable 
cattle are near humans (Welp et al., 2004). Second, sev-
eral genes that may be responsible for cattle temperament 
have been identified (Schmutz et al., 2001; Wegenhoft, 
2005; Boldt, 2008), indicating that interactions among 
these genes with those regulating production traits are 
possible and should be investigated. Finally, cattle with 
excitable temperaments have heightened stress-related 
physiological responses compared with calmer cohorts 
when handled by humans (Burdick et al., 2011b).

Stress response is defined as the reaction of an ani-
mal to internal and external factors that influence its ho-
meostasis (Moberg, 2000), and animals unable to cope 
with these factors are classified as stressed (Dobson and 
Smith, 2000). Based on this concept, the fearful and/or 
aggressive responses expressed by excitable cattle dur-
ing human handling can be attributed to their inability 
to cope with this situation and, therefore, classified as a 
stress response. Accordingly, excitable cattle typically 
experience changes in their neuroendocrine system and 
hypothalamic–pituitary–adrenal axis that culminates with 
increased synthesis of cortisol, which is considered para-
mount to the neuroendocrine stress response (Sapolsky 
et al., 2000). More specifically, several studies from oth-
ers (Stahringer et al., 1990; Fell et al., 1999; Curley et al., 
2006) and our group (Table 1) reported that cattle with 
excitable temperaments have greater circulating cortisol 
concentrations during handling compared with cohorts 
with adequate temperament. It is worth mentioning that 
the aforementioned studies evaluated B. taurus and B. 
indicus-influenced cattle from different ages and genders 
and across intensive and extensive systems. Hence, excit-
able temperaments have been positively associated with 
neuroendocrine stress reactions independent of breed 
type, age category, and production system.
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The hormones produced during a neuroendocrine 
stress reaction influence several traits in cattle, such as 
growth, immune response, and reproductive function 
(Fell et al., 1999; Dobson et al., 2001). As an example, 
elevated circulating cortisol concentrations stimulate 
body fat and skeletal muscle catabolism (Nelson and 
Cox, 2005), impair function of the somatotropic axis 
(Elsasser et al., 1997; Maciel et al., 2001), elicit acute-
phase reactions (Cooke et al., 2012b), lead to immuno-
suppression (Kelley, 1988), and reduce gonadotropin ac-
tivity and ovarian steroidogenesis in females (Da Rosa 
and Wagner, 1981; Li and Wagner, 1983). Collectively, 
these results corroborate that one of the main mecha-
nisms by which excitable temperament impacts produc-
tive and welfare traits in beef cattle is via the neuroen-
docrine stress reaction, which has been the focus of our 
and other research groups when evaluating the impacts 
of cattle temperament on beef production systems.

TEMPERAMENT  
AND BEEF CATTLE PRODUCTION

Reproductive Performance of Beef Females

As an initial attempt to associate temperament and 
reproduction in beef females, Plasse et al. (1970) clas-
sified B. indicus heifers according to temperament score 
(1 = calm, 2 = moderate, and 3 = excitable temperament) 
and reproductive score (heifers with inadequate repro-
ductive performance received the greatest scores). These 
authors reported that temperament score was positively 
correlated with reproductive scores and negatively cor-
related with duration of estrus and suggested that consid-

eration of temperament in selection programs might have 
a positive influence on the reproductive efficiency of the 
cowherd. However, the practical effects of excitable tem-
perament on reproductive function of beef females still 
needed further investigation. Hence, our research group 
recently assessed the impacts of temperament on repro-
ductive performance of B. taurus and B. indicus-influ-
enced cows (Cooke et al., 2009a, 2011, 2012a).

Cooke et al. (2009a) evaluated temperament at the 
beginning of the breeding season in Braford cows ex-
posed to bulls for 90 d and Brahman × British cows 
assigned to fixed-time AI and subsequently exposed to 
bulls for 90 d. Probability of pregnancy during the breed-
ing season was negatively associated with temperament 
score, independent of breed and reproductive manage-
ment. Similarly, Cooke et al. (2011) evaluated tempera-
ment in Nelore cows assigned to a fixed-time AI protocol 
and reported that cows with excitable temperament had 
reduced pregnancy rates compared with cohorts with ad-
equate temperament (Table 2). More recently, Cooke et 
al. (2012a) evaluated temperament at the beginning of 
the breeding season in Angus × Hereford cows exposed 
to bulls for 50 d or cohorts assigned to fixed-time AI and 
subsequently exposed to bulls for 50 d. Cows with excit-
able temperament had reduced pregnancy rate, calving 
rate, weaning rate, and kilograms of calf weaned/cow ex-
posed compared with cows with adequate temperament 
(Table 2), indicating that excitable temperament not 
only impairs reproductive performance but also overall 
production efficiency in cow–calf systems. Collectively, 
these results demonstrated that cows with excitable tem-
perament had reduced reproductive performance com-
pared with cohorts with adequate temperament. Such 

Table 1. Plasma cortisol concentrations (ng/mL) in 
cattle during handling, according to temperament and 
within breed type, age, and gender (adapted from Cooke 
et al., 2009a,b, 2012a; Francisco et al., 2012b)1

Item Adequate Excitable SEM P-value
Bos indicus

Steers 16.7 19.6 1.4 0.04
B. indicus × Bos taurus

Heifers 45.5 57.9 2.1 <0.01
Cows 30.7 42.4 0.7 <0.01

B. taurus
Heifers 32.1 41.8 2.3 <0.01
Cows 17.8 22.7 0.8 <0.01

1Cattle temperament was evaluated concurrently with blood collection via 
chute score and exit velocity. Exit velocity was divided into quintiles and 
cattle assigned with a score from 1 to 5 (exit score: 1 = slowest animals and 5 
= fastest animals). Individual chute and exit scores were averaged for calcula-
tion of temperament score. Cattle were classified according to temperament 
score as adequate temperament (temperament score ≤ 3) or excitable tem-
perament (temperament score > 3).

Table 2. Reproductive performance of beef cows 
according to temperament (adapted from Cooke et al., 
2011, 2012a)1

Item Adequate Excitable SEM P-value
Bos indicus

Pregnancy rate, % 42.8 35.3 2.8 0.05
Bos taurus

Pregnancy rate, % 94.6 88.7 1.9 0.03
Calving rate, % 91.8 85.0 2.2 0.04
Weaning rate, % 89.9 83.9 2.3 0.09
Calf weaning BW, kg 248 247 6 0.71
Calf wt. weaned/cow 
exposed to breeding, kg

223 207 6 0.08

1Cattle temperament was evaluated via chute score and exit velocity at the 
beginning of the breeding season. Bos taurus cows were assigned to fixed-
time AI followed by a 50-d bull breeding, whereas B. indicus cows were as-
signed to a fixed-time AI protocol only. Exit velocity was divided into quin-
tiles and cattle assigned with a score from 1 to 5 (exit score: 1 = slowest 
animals and 5 = fastest animals). Individual chute and exit scores were aver-
aged for calculation of temperament score. Cattle were classified according 
to temperament score as adequate temperament (temperament score ≤ 3) or 
excitable temperament (temperament score > 3).
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outcomes were independent of breed type (B. taurus and 
B. indicus-influenced cattle), reproductive management 
(AI, natural breeding, or both), and perhaps nutritional 
status because cow BCS at the beginning of the breed-
ing season was not affected by temperament (Cooke 
et al., 2009a, 2011, 2012a). Plasma cortisol concentra-
tions were greater in cows with excitable temperament 
(Table 1; Cooke et al., 2009a, 2012a), which indicates 
that their decreased pregnancy rates could be attributed 
to neuroendocrine stress responses stimulated by han-
dling for estrus synchronization and AI (Dobson et al., 
2001). However, the same decrease in reproductive per-
formance was observed in excitable cows assigned to 
natural breeding only, with no human interaction or han-
dling to stimulate neuroendocrine stress responses dur-
ing the breeding season. Therefore, additional mecha-
nisms associating temperament and reproduction in beef 
females, including postconception effects and potential 
genetic and innate deficiencies within the reproductive 
system of excitable cows, warrant further investigation 
(Cooke et al., 2012a).

Performance, Health, and  
Carcass Quality of Feedlot Cattle

The vast majority of research conducted to date eval-
uating the impacts of cattle temperament on beef produc-
tion systems focused on overall feedlot performance of 
B. taurus and B. indicus-influenced cattle. These efforts 
concluded that cattle with excitable temperament have 
impaired feedlot ADG (Voisinet et al., 1997b; Cafe et al., 
2011; Turner et al., 2011), often explained by reduced 
DMI (Fox et al., 2004; Nkrumah et al., 2007) and feed 

efficiency (Petherick et al., 2002) as well as reduced car-
cass quality (Voisinet et al., 1997a; King et al., 2006; 
Cafe et al., 2011), compared with cohorts with adequate 
temperament. Accordingly, we also demonstrated that B. 
indicus steers with excitable temperament had reduced 
ADG and G:F during a 109-d feedlot period and greater 
incidence of carcass bruises at slaughter (Francisco et 
al., 2012b; Table 3). Francisco et al. (2012a) reported 
that B. taurus feeder cattle with excitable temperament 
had reduced BW at weaning and feedlot entry as well 
as HCW compared with cohorts with adequate tempera-
ment (Table 3). These latter results were novel, indicat-
ing that temperament impacted cattle BW throughout 
their productive lives and were independent of the dam’s 
temperament given that calf weaning BW was similar 
among cows with excitable or adequate temperament 
(Table 2; Cooke et al., 2012a).

The negative impacts of excitable temperament on 
feedlot performance and carcass attributes have also 
been attributed to neuroendocrine stress reactions, par-
ticularly because feedlot cattle are constantly exposed to 
human interaction. We and others also documented that 
feedlot cattle with excitable temperament have greater 
circulating cortisol concentrations compared with co-
horts with adequate temperament (Fell et al., 1999; 
Francisco et al., 2012b). In addition, excitable cattle also 
have heightened inflammatory and acute-phase respons-
es following a stress stimulus (Hulbert et al., 2009), 
which may partially explain the reduced feedlot perfor-
mance of excitable cattle (Voisinet et al., 1997b; Cafe et 
al., 2011; Turner et al., 2011) given that the magnitude of 
the acute-phase response on feedlot entry is negatively 
associated with cattle health, DMI, and growth perfor-
mance (Berry et al., 2004; Qiu et al., 2007; Araujo et al., 
2010). Accordingly, we demonstrated that steers with 
excitable temperament had greater plasma haptoglobin 
and ceruloplasmin responses following road transport 
and feedlot entry as well as reduced ADG during feedlot 
receiving compared with cohorts with adequate temper-
ament (Fig. 1; Francisco et al., 2012a).

Collectively, these results indicate that excitable 
temperament also impacts overall productivity of feeder 
cattle, including B. taurus and B. indicus-influenced 
cattle in various feedlot conditions. Similarly to repro-
ductive traits, these outcomes were mainly associated 
with reduced feed intake and increased neuroendocrine 
stress reactions in excitable cattle. However, potential 
interactions among genes regulating cattle temperament 
and productive traits, such as feed efficiency and carcass 
characteristics, warrants investigation.

Table 3. Feedlot performance of beef cattle according to 
temperament (adapted from Francisco et al., 2012a,b)1

Item Adequate Excitable SEM P-value
Bos indicus

Feedlot ADG, kg/d 1.30 1.05 0.10 0.02
Feedlot DMI, kg/d 9.3 8.8 0.3 0.14
Feedlot G:F, g/kg 138 119 8 0.03
No. of bruises/carcass 0.62 1.32 0.26 0.05

Bos taurus
Weaning BW, kg 204 197 2 0.04
BW and feedlot entry, kg 219 213 2 0.09
Growing lot ADG, kg/d 1.08 1.09 0.01 0.51
Finishing lot ADG, kg/d 1.85 1.80 0.02 0.21
BW at slaughter, kg 587 576 5 0.09
HCW 370 362 3 0.09
1Cattle temperament was evaluated via chute score and exit velocity at feed-

lot entry (Francisco et al., 2012b) or weaning (Francisco et al., 2012a). Exit 
velocity was divided into quintiles and cattle assigned with a score from 1 to 5 
(exit score: 1 = slowest animals and 5 = fastest animals). Individual chute and 
exit scores were averaged for calculation of temperament score. Cattle were 
classified according to temperament score as adequate temperament (tempera-
ment score ≤ 3) or excitable temperament (temperament score > 3).
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MODIFYING TEMPERAMENT OF THE HERD

Based on the aforementioned research results, man-
aging beef herds for adequate temperament is imperative 
for personnel and animal welfare as well as optimal pro-
duction efficiency in beef operations. These include adop-
tion of cattle temperament in selection and culling criteria 
and acclimation of young cattle to human handling.

Selecting Cattle for Temperament

The most direct approach to manage temperament 
of beef herds is by including this trait as a criterion 
when selecting sires, dams, and replacement heifers, 
particularly due to its moderate heritability (Shrode 
and Hammack, 1971; Fordyce et al., 1988). In addition, 
culling of excitable and unproductive cows and heifers 
that do not become pregnant during the annual breeding 
season will also benefit temperament and productive ef-
ficiency of the herd. Based on our results (Cooke et al., 
2009a, 2011), reproductive performance of cows with 

temperament scores of 2 or 3 was not substantially re-
duced compared with cohorts with a temperament score 
of 1. Hence, we proposed that temperament score ≤ 3 is 
an adequate selection criterion to optimize productive 
efficiency of cowherds without impairing their ability to 
cope with the challenges associated with extensive pro-
duction systems, such as presence of predators (Flörcke 
and Grandin, 2013) and ability to search and compete 
for feed resources (Wieckert, 1971). Nevertheless, addi-
tional research is required to determine the optimal tem-
perament for beef cattle within different environments, 
breeds, and production systems.

Acclimating Cattle to Human Handling

Frequent exposure of young cattle to human han-
dling has been shown to improve their temperament 
and alleviate neuroendocrine stress responses associ-
ated with handling stress (Jago et al., 1999; Krohn et al., 
2001; Curley et al., 2006). As an example, Echternkamp 
(1984) reported that mature Hereford cows previously 
acclimated to physical restrain for blood collection had 
reduced plasma concentrations of cortisol and increased 
pulsatility and mean concentrations of LH compared 
with those of cohorts with no previous acclimation. 
Accordingly, we conducted a series of experiments to 
determine if acclimating B. taurus and B. indicus-influ-
enced cattle to human handling would benefit their tem-
perament and production traits (Cooke et al., 2009a,b, 
2012a; Francisco et al., 2012a).

Cooke et al. (2009b) exposed Braford and Brahman 
× Angus replacement heifers whereas Cooke et al. 
(2012a) exposed Angus × Hereford replacement heifers 
to a 28-d human acclimation process within 45 d after 
weaning. In both experiments, acclimated heifers were 
processed through a handling facility 3 times weekly 
for 4 wk, whereas nonacclimated heifers remained un-
disturbed on pasture. Cooke et al. (2009b) reported that 
acclimated heifers had reduced growth rates compared 
with nonacclimated heifers and attributed this outcome 
to additional exercise and potential disruption in graz-
ing patterns due to the acclimation process (Table 4). 
Cooke et al. (2012a) reported similar growth rates be-
tween acclimated and nonacclimated groups given that 
heifers were maintained on pastures near the handling 
facility (Table 4), which reduced the additional exer-
cise required by the acclimation process. In both stud-
ies, the acclimated heifers had improved temperament 
traits, reduced plasma cortisol concentrations (Table 4), 
and hastened attainment of puberty compared with non-
acclimated cohorts (Fig. 2). Based on these results, we 
concluded that increasing the frequency of which re-
placement heifers are exposed to human interaction is 

Figure 1. Average daily gain and plasma concentrations of haptoglobin 
and ceruloplasmin during feedlot receiving (d 1 to 28) of steers according 
to temperament, which was evaluated via chute score and exit velocity on d 
0 (before 24-h road transport). Exit velocity was divided into quintiles and 
cattle assigned with a score from 1 to 5 (exit score: 1 = slowest and 5 = fastest 
steers). Chute and exit scores were averaged for calculation of temperament 
score. Steers were classified according to temperament score as adequate 
temperament (temperament score ≤ 3) or excitable temperament (tempera-
ment score > 3). Treatment comparison: *P ≤ 0.05; **P < 0.01. Adapted from 
Francisco et al. (2012a).
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a management tool that can improve their temperament 
and reproductive development.

No benefits were observed when mature B. indi-
cus-influenced cows (Cooke et al., 2009a) or B. taurus 
feeder cattle (Francisco et al., 2012a) were exposed to 

acclimation processes. Cooke et al. (2009a) exposed 
Braford and Brahman × Angus cows to human inter-
action twice weekly for 180 d before the breeding sea-
son and reported that this acclimation process did not 
effectively impact cow temperament, neuroendocrine 

Table 4. Effects of acclimation to human handling on temperament and productive traits of beef cattle (adapted from 
Cooke et al., 2009a,b, 2012a, and Francisco et al., 2012a)1

Item Acclimated Nonacclimated SEM P-value
Bos indicus × Bos taurus heifers

Plasma cortisol after acclimation, ng/mL 37.8 50.5 1.6 <0.01
Chute score after acclimation 1.37 1.84 0.09 <0.01
ADG until breeding season, kg/d 0.50 0.58 0.01 <0.01

B. taurus heifers
Plasma cortisol after acclimation, ng/mL 26.1 32.8 1.9 0.01
ADG until breeding season, kg/d 0.47 0.46 0.01 0.37
Exit velocity at breeding season, m/s 2.10 2.56 0.14 0.02

B. taurus steers
ADG during acclimation BW, kg 0.32 0.38 0.05 0.36
Plasma cortisol after acclimation, ng/mL 20.0 25.3 1.6 0.02
Temperament score after acclimation 2.22 2.63 0.12 0.02
ADG during feedlot receiving, kg/d 1.13 1.32 0.04 <0.01
DMI during feedlot receiving, kg/d 7.09 7.40 0.11 0.07
G:F during feedlot receiving, g/kg 166 185 6 0.03
1Cattle were assigned or not to a 28-d human acclimation process within 45 d after weaning. Acclimated cattle were processed through a handling facility 

(heifers = 3x weekly, steers = twice weekly) for 4 wk, whereas nonacclimated cohorts remained undisturbed on pasture. Cattle temperament was evaluated via 
chute score and exit velocity. Exit velocity was divided into quintiles and cattle assigned with a score from 1 to 5 (exit score: 1 = slowest animals and 5 = fastest 
animals). Individual chute and exit scores were averaged for calculation of temperament score.

Figure 2. Puberty attainment of Bos indicus × Bos taurus (panel A) and B. taurus (panel B) heifers exposed or not to a 28-d human acclimation process 
within 45 d after weaning. Acclimated heifers were processed through a handling facility 3 times weekly for 4 wk, whereas nonacclimated cohorts remained 
undisturbed on pasture (d 10 to 40 of each experiment). Treatment comparison within days: †P = 0.10; *P ≤ 0.05; **P < 0.01. Adapted from Cooke et al. (2009b) 
and Cooke et al. (2012a).
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stress reactions, or reproductive performance. It was 
suggested that mature cattle may not acclimate to hu-
man handling as well as younger animals (Cooke et al., 
2009a). Moreover, exposing the mature cowherd to such 
procedures is likely impractical in extensive cow–calf 
production systems (Cooke et al., 2009a). Francisco et 
al. (2012a) exposed Angus × Hereford steers to a 28-d 
acclimation process, similar to Cooke et al. (2012b), 
beginning 35 d after weaning. After the end of the ac-
climation period, steers were assigned to a 28-d feedlot 
receiving study. Francisco et al. (2012a) reported that 
acclimated steers had reduced temperament score and 
plasma cortisol concentrations compared with nonaccli-
mated cohorts after the end of the acclimation period 
(Table 4). However, acclimated steers had reduced ADG, 
G:F, and DMI (Table 4) as well as heightened stress-
induced cortisol and acute-phase protein responses 
(Fig. 3) during feedlot receiving compared with nonac-
climated cohorts. Hence, acclimation to human handling 
after weaning and before transport to feedlot, such as 
during a preconditioning program, was detrimental to 
feedlot performance of B. taurus feeder cattle.

Presence of Predators: Impacts on Cattle Temperament

Cattle temperament may also be impacted by other 
factors besides human interaction, including presence of 
predators (Creel and Christianson, 2008). More specifi-
cally, fear of predation may increase cattle excitability 
and subsequent neuroendocrine stress reactions (Laporte 
et al., 2010; Boonstra, 2013). Due to the recent increases 
in wolf populations, incidence of cattle–wolf interac-
tion, and cattle predation by wolves in the northwestern 
United States, we recently investigated if wolf presence 
near cattle herds alters temperament and neuroendocrine 
stress responses, particularly in cattle from herds previ-
ously predated by wolves (Cooke et al., 2013). In that 
study, beef cows from wolf-naïve and wolf-experienced 
origins were subjected to a simulated wolf encounter, 
which included olfactory (i.e., wolf urine), auditory (i.e., 
prerecorded wolf howls), and visual (i.e., domestic ca-
nines physically similar to wolves) stimuli. Cooke et 
al. (2013) reported that the wolf simulation process in-
creased temperament score and plasma cortisol concen-
tration in wolf-experienced cows but not in wolf-naïve 
cows (Table 5). Therefore, presence of wolf packs near 
cattle herds may negatively impact beef production sys-
tems via predatory activities and subsequent death and 
injury of animals as well as by increasing excitability and 
inducing neuroendocrine stress responses when packs 
are in close proximity to previously predated herds

Table 5. Temperament score and plasma cortisol of beef 
cows from wolf-naïve (CON) and wolf-experienced 
origins (WLF) subjected to a simulated wolf encounter 
(adapted from Cooke et al., 2013)1,2,3

Item WLF CON SEM P-value
Temperament score

Presimulation 2.97 2.08 0.12 <0.01
Postsimulation 3.37 2.05 0.12 <0.01
Change3 0.40 –0.04 0.10 0.01
Covariately adjusted4 3.06 2.34 0.09 <0.01

Plasma cortisol, ng/mL
Presimulation 17.9 13.1 1.5 0.04
Postsimulation 23.7 14.6 1.5 <0.01
Change3 5.8 1.5 0.8 <0.01
Covariately adjusted4 21.8 16.3 0.7 <0.01

1Simulated wolf encounter consisted described by Cooke et al. (2013). 
Cattle temperament was evaluated via chute score and exit velocity, whereas 
blood samples were collected before (presimulation) and immediately after 
(postsimulation assessment) the simulated wolf encounter.

2Exit velocity was divided into quintiles and cattle assigned with a score 
from 1 to 5 (exit score: 1 = slowest animals and 5 = fastest animals). Individual 
chute and exit scores were averaged for calculation of temperament score. 

3Calculated by subtracting presimulation values from postsimulation values.
4Postsimulation values covariately adjusted to presimulation values.

Figure 3. Plasma concentrations of cortisol, haptoglobin, and cerulo-
plasmin during feedlot receiving (d 1 to 28) of beef steers exposed (accli-
mated) or not (nonacclimated) to handling acclimation procedures and trans-
ported for 24 h for 1,200 km (d 0 to d 1). Acclimated steers were processed 
through a handling facility twice weekly for 4 wk, whereas nonacclimated 
cohorts remained undisturbed on pasture (d –28 to –1 of the experiment). 
Treatment comparison within day: *P ≤ 0.05; **P < 0.01. Adapted from 
Francisco et al. (2012a).
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SUMMARY AND CONCLUSIONS

In conclusion, the research results compiled in this 
manuscript demonstrate that cattle temperament impacts 
reproductive efficiency of females as well as growth, 
health, and carcass quality of growing cattle and, hence, 
overall productivity of beef systems based on B. taurus 
and B. indicus cattle. These outcomes were mainly as-
sociated with neuroendocrine stress reactions, although 
potential interactions among genes regulating cattle tem-
perament and productive traits are possible and warrant 
investigation. Nevertheless, strategies to improve the 
temperament of beef herds, including temperament as 
a selection or culling criterion and acclimation of young 
cattle to human interaction, are imperative for optimal 
production efficiency of beef operations based on B. tau-
rus and B. indicus-influenced cattle.
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