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Preface
The inaugural ‘Breeding Focus’ workshop was held in 2014 to outline and discuss avenues for
genetic improvement of resilience. The Breeding Focus workshop was developed to provide a
forum for exchange between industry and research across livestock and aquaculture industries.
The objective of Breeding Focus is to cross-foster ideas and to encourage discussion between
representatives from different industries because the challenges faced by individual breeding
organisations are similar across species. This book accompanies the Breeding Focus 2016
workshop. The topic of this workshop is ‘Breeding Focus 2016 - Improving welfare’.
“Animal welfare means how an animal is coping with the conditions in which it lives. An
animal is in a good state of welfare if (as indicated by scientific evidence) it is healthy,
comfortable, well nourished, safe, able to express innate behaviour, and if it is not
suffering from unpleasant states such as pain, fear, and distress. Good animal welfare
requires disease prevention and veterinary treatment, appropriate shelter, management,
nutrition, humane handling and humane slaughter/killing. Animal welfare refers to the
state of the animal; the treatment that an animal receives is covered by other terms such
as animal care, animal husbandry, and humane treatment.” (World Organisation for
Animal Health 2008).
Animal breeding offers opportunities to improve the state of animals. Existing methodologies
and technologies used in animal breeding can be used to improve welfare of animals on farm
while maintaining productivity. Welfare and productivity are not necessarily in opposition
because several welfare measures are genetically independent from productivity traits. Further,
it is often economically beneficial to improve welfare traits. These aspects provide ample
opportunities to improve both welfare and productivity through selective breeding.
The chapters of this book describe existing frameworks to define welfare of animals and outline
examples of genetic improvement of welfare of farm animals. A reflection on ethical issues of
animal breeding and welfare is presented and further avenues for genetic improvement of
welfare are discussed.
We thank all authors for their contributions to this book and their presentations at the Breeding
Focus 2016 workshop in Armidale. Each manuscript was subject to peer review by two referees.
We thank all reviewers who generously gave their time to referee each book chapter. A special
thank you goes to Kathy Dobos for looking after all details of organising this workshop and for
her meticulous work on putting this book together.
Susanne Hermesch and Sonja Dominik
Armidale, September 2016.
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Improving the temperament of Australian cattle and
implications for animal welfare
Sam F. Walkom
Animal Genetics and Breeding Unit, a joint venture of NSW Department of Primary
Industries and University of New England, UNE, Armidale, NSW 2351, Australia

Abstract
Animals differ in their behavioural response to human interaction. Poor cattle temperament
and the behavioural responses of cattle to handling by humans has been associated with losses
in enterprise profitability. Breeders are able to improve the temperament and productivity of
the herd by selecting on the cattle’s behavioural response to human interaction. An increased
focus on animal welfare and improved safety of handlers around cattle has brought forth a
desire to breed cattle that are less fearful or stressed by human interactions, thus exhibiting a
more docile temperament. The Australian beef industry uses docility score and flight time as
selection traits to improve the temperament of the national herd. Both traits provide reliable
and repeatable measures of temperament. The success of selection for docility in the Limousin
breed has allowed seedstock breeders to produce a calmer tempered breed that was previously
considered unmarketable due to being considered “stirry and difficult to manage”. Genetic
correlations for temperament traits with production traits are generally low and indicate that
selection to improve temperament can occur without any significant negative impact on other
economically important traits including growth, fat, muscle and reproduction. Selection on
temperament will further improve the behavioural characteristics of cattle, improving animal
welfare, whole farm productivity and handler safety.

Cattle temperament
Beef producers and others involved with handling and processing cattle are well aware that
there are differences between animals in their stress and behavioural response to alarming
or challenging situations when being handled, moved or milked (Haskell et al. 2014). The
concentration of cortisol in the blood is widely used in research as an indicator of stress in
animals (e.g. Mőstl and Palme 2002) and has been shown to be higher in cattle placed in stressful
or novel situations (Mench et al. 1990, Stahringer et al. 1990, Bristow and Holmes 2007, Cooke
et al. 2009, Curley et al. 2006). However, measuring cortisol levels can be difficult and costly
especially in commercial operations. As a result, producers and researchers have explored the
use of cattle temperament or behaviour as an indicator of stress in cattle. The measures of
temperament are based on an inherent fear of humans and focus on measuring the behavioural
response that fear invokes, with the premise that the calmer animals are less fearful, easier to
Breeding Focus 2016 - Improving Welfare

29

Walkom

handle and will be more productive (Boissy et al. 2005). In studies of American Brahman cross
cows (Cooke et al. 2009) and yearling American Grey Brahman bulls (Curley et al. 2006),
high plasma cortisol concentrations (high stress levels) were associated with higher chute exit
velocities and more excitable and flighty behaviours when restrained in the chute and pen,
indicating that temperament and behavioural characteristics are likely to provide an indication
of the level of stress being experienced by the cattle.
Temperament has been described as the cattle’s behavioural response to human interaction
and incorporates behavioural demonstrations ranging from docile to fear or nervousness, nonresponsiveness (“freezing”), escape or withdrawal or aggressive behaviour (Burrow 1997).
Researchers and the industry have focussed on recording temperament and behavioural response
of cattle when handled by humans with the aim to improve both the welfare of the cattle and
those that interact with them. Consequently, the majority of scientific studies have focussed
on the behavioural response of cattle when confined in the crush (Ewbank 1961, Tulloh 1961,
Hearnshaw et al. 1979, Fordyce et al. 1982, Grandin 1993), when approached by humans either
in yards or paddock (Murphey et al. 1980, Fordyce et al. 1982, Boivin et al. 1992b, Le Neindre
et al. 1995) and during the milking procedure (O’Bleness et al. 1960, Arave and Kilgour 1982).
Researchers have also studied behavioural traits including dominance within the herd (Brown
1974, Blackshaw et al. 1987) and the maternal behaviour of the cow with calf at foot (Brown
1974). Many of these temperament measures provide a reliable and repeatable measure of
the stress response in cattle (Halloway and Johnston 2003) allowing for the estimation of the
genetic variation and the potential for genetic selection (Haskell et al. 2014).

Value of docile cattle
The economic cost of poor-tempered cattle to the Australian cattle industry is poorly reported.
However, anecdotal evidence suggests that commercial producers will avoid stud bulls that
appear “wild” and show a strong preference for docile yard-weaned cattle when sourcing feedlot
cattle. Poor temperament in cattle has been associated with higher production and labour costs,
and reduced productivity (Burrow 1997). In a study of 13,000 beef calves fed across 8 North
American feedlots, the poor-tempered calves were associated with lower carcase quality and
yield grades, poorer growth rates, lower survival rates, increased health costs and on average
returned $62.19 US per head less than the more docile calves (Busby et al. 2006). The cattle’s
temperament and response to the stress of transportation and pre-slaughter management is well
reported in the Australian beef industry (Ferguson et al. 2001, Kadel et al. 2006). Cattle who
respond poorly to the stresses associated with the slaughter process can deplete glycogen stores
within the muscle resulting in the phenomenon of dark cutting meat and a decline in the quality
and tenderness of the meat (Ferguson et al. 2001). During the 2012/13 financial, year 4.8% of
the 2.4 million beef carcases graded by Meat Standards Australia (MSA) were deemed to be
dark cutting (McGilchrist et al. 2014) with the penalty of dark cutting equating to a cost of
about $7 per animal graded under MSA in 2009 to the producer alone (McGilchrist et al. 2012).
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Improving cattle temperament has also been linked to favourable improvements in reproductive
performance, cattle and handler safety and handling times. In a comparison of calm vs. excitable
temperaments in beef cattle (based on chute exit speeds), the calmer cows had significantly
better pregnancy rates (fertility), calving rates and weaning rates than their more excitable
contemporaries (Cooke 2014). Temperament traits currently being used within the industry are
perceived to improve both the welfare of the cattle, by reducing stress and risk of injuries, and
by improving the welfare of the handler, by creating a safer workplace and reducing the time
and stress associated when handling cattle (Grandin 1993).

Improving temperament through learnt behavioural change
It has been well reported in literature that cattle will habituate to handling experiences (Alam
and Dobson, 1986; Stookey et al. 1996). Repeated and positive training or handling have been
shown to improve the temperament of cattle (Hassal 1974, Fordyce et al. 1985). Kadel et al.
(2006) reported a favourable change in both the flight time (increase) and docility of Australian
tropical adapted cattle when handled at the start of finishing (564 days old) after previously
experiencing the management procedure at post weaning (246 days old). It was hypothesised
that the improved temperament was due to the cattle becoming conditioned to management and
human interaction (Kadel et al. 2006).
Cattle become conditioned to the production environment over time resulting in behavioural
change within the herd (Phillips 2008). It has been shown that dairy cattle are able to distinguish
between handlers based on the treatment received (Munksgaard et al. 1997), suggesting a
learnt behavioural response, with cattle avoiding handlers where the previous experience was
poor. This can become an issue in some systems if certain handlers or stimuli (eg. same car)
become associated with aversive tasks such as catching, restraining, dehorning, branding or
administration of medicine (Rushen et al.1999). There is also some evidence, although poorly
reported in literature, of social learning in cattle with cattle whom observe contemporaries
being poorly treated often showing similar levels of apprehension as the affected cattle when
reintroduced to the handler (Munksgaard et al. 2001). Consequently, with regular negative
interactions the cattle and the herd will tend towards a natural fear of humans and are likely to
become harder to handle (Rushen et al.1999).
Increasing the level of positive interaction between humans and young cattle has been shown
to reduce the fearfulness of the cattle (Boivin et al. 1992a, b, Hemsworth et al. 1996). Positive
human to cattle interactions include feeding, talking quietly, avoiding sudden movement,
touching animal at first approach, and using natural flight zones to move stock (Grandin 1989,
Rushen et al.1999). However, low-stress stock handling techniques are not always adhered
to and cattle are almost certain to encounter novel and antagonistic stressors, especially at
slaughter. There is strong evidence that noises (humans shouting and metal clanging), especially
novel noises, will evoke a fear response in cattle, resulting in increased heart rate and movement
(Waynert et al. 1999). It could be hypothesised that if cattle, or their contemporaries, have
not experienced these stressors before, then the natural response will be increased stress and
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behavioural responses including nervousness, non-responsiveness (“freezing”), escape and
aggression.
Therefore, whilst producers should aim to follow the practices of low-stress stock handling
(Grandin 1989), they should also endeavour to allow cattle to experience stressors that are
known to occur during transportation and slaughter. In conjunction with adjusting management
practices, breeders can improve the innate temperament of the herd by selecting on the cattle’s
response to human interaction as part of a focussed breeding program (Fordyce et al. 1988,
Burrow 1997, Haskell et al. 2014).

Breeding to improve the temperament of Australian Cattle
Measuring temperament in Australian Cattle
Docility Score
Docility score is a subjective measure of the wildness of the cattle based on the animals
response to human interaction (approach) when unrestrained (Murphey et al. 1980, Fordyce
et al. 1982, Boivin et al. 1992b, Le Neindre et al. 1995) or when held in a crush, chute or
yard (Ewbank 1961, Tulloh 1961, Hearnshaw et al. 1979, Fordyce et al. 1982, Grandin 1993).
Docility is scored in categories from 1 to 5 where 1 represents the quiet and 5 the extremely
nervous, anxious or aggressive animals (Tulloh 1961, Hearnshaw et al. 1979). The current
scoring of docility, which is part of the national beef cattle genetic evaluation in Australia by
BREEDPLAN (Johnston et al. 1999), is based on the original 1 to 5 scoring system published
by Tulloh (1961). This scoring system has since been adjusted to suit mass distribution within
seedstock breeders with producers scoring cattle to the nearest half score based on the behaviour
of the cattle when held unrestrained in a crush (Table 1). Producers are recommended to score
docility at weaning or shortly afterwards so as to measure the inherited docility and avoid the
influence of handling experience.
Just over 200k docility score records have been submitted by Australian seedstock producers to
BREEDPLAN for genetic evaluation, from 11 breeds (Table 2). Limousin seedstock producers
have provided 80k docility scores to BREEDPLAN for genetic evaluation (Table 2) with the
docility estimated breeding value (EBVs) made available to seedstock producers in 2000.
Aside from the Australian Limousin Breeder Society, the Australian Angus Society and their
seedstock producers have been the major contributor of docility score records with just under
90k records provided since 2000, enabling genetic evaluation and in turn the publishing of trial
estimated breeding values (EBVs) in 2013.
Table 1: Criteria for scoring docility (wildness) of cattle when restrained in a crush.
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Score

Description

Behaviour

1

Docile

2

Restless

3

Nervous

4

Flighty
(wild)

5

Aggressive

Settled, somewhat dull, exits crush calmly.
Quieter than average but slightly restless, stubborn during
handling, may try to back out of crush, some flicking of tail, exits
crush promptly.
Nervous and impatient, a moderate amount of struggling,
movement and tail flicking, repeated pushing and pulling on
headgate, exits crush briskly.
Jumpy and out of control, quivers and struggles violently, may
bellow and froth at mouth, continuous tail flicking, defecates and
urinates during handling.
May be similar to Score 4 but with added aggressive behaviour,
fearful, extreme agitation, continuous movement which may
include jumping and bellowing while in crush, exits crush
frantically and may try to attack through the crush.

Table 2: Summary of docility score and flight time records provided to BREEDPLAN by
seedstock producers as of December 2015 for Northern and Southern cattle breeds.
Docility Score
Breed

Records

Flight Time

EBVs

Records

EBVs

Northern tropical cattle
Brahman

2,091

-

7,602

Yes

Belmont Red

4,190

-

17,111

Yes

Santa Gertrudis

2,505

-

18,466

Yes

Southern temperate cattle
Charolais

416

-

1,013

-

Simmental

17,217

-

-

-

Limousin

79,640

Yes

400

-

121

-

68

-

Hereford

11,499

-

211

-

Angus

87,939

Yes

486

-

5,873

-

-

-

Murray Grey

Shorthorn
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Flight time
Along with docility score, flight time or flight speed is a behavioural trait currently being used
for genetic evaluation of Australian cattle by BREEDPLAN. Flight time was originally used in
northern Australian cattle by Burrow et al. (1988) and has since been a popular trait in northern
Australia and elsewhere (Haskell et al. 2014). Flight time provides an objective measure of
cattle behaviour and refers to the time taken for the cattle to exit down a runway after being
released from a chute (Figure 1, Burrow et al. 1988). The flight time of the animal is then
presented as the time taken to travel an approximate distance of 2 meters as per BREEDPLAN
guidelines (http://breedplan.une.edu.au/). Calves should be scored at weaning or shortly
afterwards, avoiding the influence of handling experience.
Flight time is the preferred behaviour trait in Northern Australia and is preferred of docility score
due to the extensive nature of the production systems resulting in the cattle having a “wilder”
temperament. The flight time measure have been preferred by many due to the objective nature
of the trait, which requires very little training and avoids issues with consistency of scoring
between recorders. Sufficient numbers of flight time records have allowed the publishing of
flight time EBVs for Brahman, Belmont Red and Santa Gertrudis since the early 2010s.

Figure 1: Flight time is the electrically recorded time taken for an animal to cover a distance
between of 2.0m after leaving the weighing crush (image source: Beef CRC)

Genetic variation in temperament
Heritability estimates for docility score across cattle breeds and studies have ranged from 0.03 to
0.46 (Hearnshaw and Morris 1984, Le Neindre et al. 1995, Burrow and Corbet 1999, Tier et al.
2001, Halloway and Johnston 2003, Phocas et al. 2006, Kadel et al. 2006, Beckman et al. 2007,
Hoppe et al. 2010). Studies by Tier et al. (2001) and Walkom et al. (2016) which reported the
genetic evaluation for BREEDPLAN, have favoured the use of threshold models (Gianola and
Foulley 1983) and observed slightly higher heritability estimates than previous literature estimates
using linear models. The threshold models were preferred for genetic evaluation of docility score
34
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due the categorical nature of the trait where the phenotypes are not continuously distributed but
scored within ordered categories. The heritability of docility score from Australian seedstock
Angus has been estimated at 0.21 with an estimate of 0.39 for Australian seedstock Limousin
cattle (Walkom et al. 2016). The heritability estimates for flight time ranged from 0.09 to 0.13 in
Angus (Halloway and Johnston 2003) and from 0.28 to 0.40 in tropical and tropically adapted beef
breeds (Burrow et al. 2001, Johnston et al. 2003, Kadel et al. 2006, Corbet et al. 2013).
Behavioural characteristics in livestock are either innate or a learned behaviour either from the
dam, siblings or herd mates (Burrow 1997). Fordyce and Goddard (1984) suggested that cows
have a non-genetic influence on the behaviour of their offspring that persists until offspring
are mature. In a study of Australian Angus and Limousin cattle by Walkom et al. (2016) they
were unable to estimate either a maternal genetic or maternal permanent environment effect for
docility score, citing a lack of information on the docility of the dam or the dam’s influence on
the maternal environment faced by the calf within the industry data. Very few studies have been
able to estimate maternal heritability for temperament with Beckman et al. (2007) and Prayaga
and Henshall (2005) reporting small maternal effects for docility score (0.01 to 0.05) and flight
time (0.00 to 0.03), respectively. As recording of temperament traits and information on the
dam and maternal environment increases within the industry, it is likely that the influence of the
maternal genetic and non-genetic effects should become clearer and estimatable.
Genetic correlations between temperament measurements at 246 days and 564 days of age in
Australian tropical cattle were high for both docility (0.96) and flight time (0.98) (Kadel et al.
2006), indicating that temperament is moderate to highly repeatable across time. Repeatability
estimates in cattle have ranged from moderate to high (Petherick et al. 2002, Johnston et al.
2003, Kadel et al. 2006). In summary, both flight time and docility score have been shown to be
moderately heritable and repeatable indication that there is genetic variation in the behaviour of
cattle and that selection provides the potential for improvement.

Genetic relationships between temperament and production
The phenotypic and genetic relationships between temperament and growth vary in both magnitude
and direction across breeds, production systems and the trait used to measure temperament
(docility score vs. flight time) (Burrow 2001, Phocas et al. 2006, Haskell et al. 2014). The genetic
correlation between growth (200 and 400 day weight) and docility has been reported to be low and
favourable (more docile = increased growth) in Australian Angus and Limousin cattle, ranging
from -0.15 to -0.27 (Walkom et al. 2016). Weak favourable correlations between docility score and
growth have been estimated in French Limousin (Phocas et al. 2006) and German cattle (Hoppe
et al. 2010) but were associated with high standard errors due to the small number of animals in
the trials. The genetic relationship between flight time and growth has been reported to be weak
but favourable. Johnston et al. (2003) reported a low genetic correlation between weaning weight
and flight time of -0.10 in feedlot finished tropically adapted beef cattle. However, Burrow (2001),
and Prayaga and Henshall (2005) found the genetic correlations between weight and flight time in
northern Australian cattle to not be significantly different from zero.
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Fordyce et al. (1988) and Walkom et al. (2016) reported no phenotypic relationship between
fat depth and temperament in Australian Brahman cross, Angus and Limousin cattle. Genetic
correlations between docility score, and scan fat and muscle depth are poorly reported within
literature. Walkom et al. (2016) presented low to moderate negative correlations indicating a
lower docility score was associated with increased rump fat (-0.14 to -0.02), rib fat (-0.07 to
0.04) and eye muscle area (-0.22 to -0.02). A study of Canadian Bos taurus bulls found moderate
to strong positive genetic correlations for flight speed with ultrasound back fat (0.36) and eye
muscle area (0.81) (Nkrumah et al. 2007). Flight time has also been reported to be positively
(favourable) correlated with rump fat in Brahman bulls (0.25) but negatively correlated in
tropical composite bulls (-0.21) (Corbet et al. 2013). Barwick et al. (2009) reported weak genetic
correlations in Australian tropical adapted steers for flight time with scan rib fat depth (0.10),
scan rump fat depth (0.10), scan eye muscle area (-0.05) and scan intramuscular fat (0.15).
In Australian tropically adapted cattle, flight time has been genetically associated with tenderness,
with animals identified as having a desirable temperament tending to produce progeny with more
tender meat (Wolcott et al. 2009). Genetic correlations between flight time and shear force of the
loin in tropical beef cattle range from -0.15 (Wolcott et al. 2009) to -0.42 (Kadel et al. 2006).
Kadel et al. (2006) reported a moderate positive correlations between docility score and shear
force of 0.39, indicating that the more docile animals were associated with greater tenderness.
The genetic relationship between temperament and reproduction has been reported in literature
to be low (Burrow 2001, Phocas et al. 2006, Corbet et al. 2013, Walkom et al. 2016). The genetic
correlation between docility score and gestation length was reported as very weak to negligible
in Australian Angus and Limousin (Walkom et al. 2016). Days to calving (trait of cow, days
from bull entry date to calving date) has been reported to be lowly unfavourably correlated
(0.15) with flight time in composite tropical beef cattle (Burrow 2001). In the study of French
Limousin heifers, Phocas et al. (2006) reported low to moderate favourable genetic correlations
for docility score with age of puberty and fertility. A low negative genetic correlation between
docility score and scrotal circumference was observed for Australian Angus and Limousin
cattle with increased scrotal size associated with more docile cattle (Walkom et al. 2016).
Corbet et al. (2013) reported that the genetic correlation between scrotal circumference at
different ages and flight time in Brahman and tropical composite bulls ranged from 0.07 to 0.39
in tropical composite bulls.
In summary, weak but favourable genetic correlations between temperament traits with growth,
fat, muscle and reproduction traits indicates that cattle temperament is largely independent of
these traits and that selection to improve temperament can occur without any impact on other
economically important traits including growth, fat, muscle and reproduction.

Breeding for a calmer temperament in Limousin cattle – case study
Docility score was first recorded in Limousin cattle in 1995 in response to anecdotal evidence
from commercial breeders using Limousin bulls, cartage contractors and livestock agents that
Limousin progeny were often “stirry and difficult to manage” which in turn was affecting
36
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the marketability of the breed (pers. comms. Alex McDonald; Agricultural Business Research
Institute). The docility EBV is now considered by many Limousin buyers as the most important
piece of information they can get on young bulls. Docility score is scored on a scale from 1
(quiet or docile) to 5 (nervous, anxious or aggressive). Therefore, docility score is effectively
measuring the prevalence of ‘wild’ behavioural characteristics expressed by the animal when
approached. However, in BREEDPLAN the docility EBV is presented as the animal’s docility,
and is expressed as the differences in the percentage of progeny that will be scored with
acceptable temperament (docility score 1) compared to the breed average. This means that as
producers select for a higher docility EBV (more docile animals) they should observe a gradual
decline in the prevalence of ‘wild’ behaviours within the herd, resulting in a decline in docility
scores greater than 1 within the herd.
The breed-wide recording and selection on docility scores has resulted in improved docility of the
national Limousin herd, from 2003 to 2013, achieving an average annual improvement of +1.89
in the docility EBV (Walkom et al. 2016). The genetic improvement in the Limousin breed is
supported by the mean docility score of Limousin docility records, submitted to BREEDPLAN,
declining by 0.5 scores over the same period (Figure 2) along with a the proportion of docility
scores of 2+ being submitted declining from 59% to 34 % (Walkom et al. 2016). The success of
the genetic selection for docility in Limousin cattle has been driven by the Limousin seedstock
breeder’s readiness to record phenotypes and select against poor temperament.

Figure 2: Genetic trend in average estimated breeding value (EBV) of docility (percentage of
progeny that will be scored with acceptable docility, circles with dashed line) and the
mean docility score (1, docile to 5, wild) record (squares with solid line) by year of
birth for Limousin cattle (Walkom et al. 2016).
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Impact of selecting on temperament for cattle welfare
The consumer’s concerns about livestock welfare primarily focus around three broad questions
1) is the animal functioning well, 2) is the animal feeling well, and 3) is the animal able to
live a reasonably natural life (Fraser et al. 1997, Von Keyserlingk et al. 2009). The World
Organization for Animal Health defines the animals as exhibiting good animal welfare if they are
“healthy, comfortable, well nourished, safe, able to express innate behaviour, and not suffering
from unpleasant states such as pain, fear and distress (World Organization for Animal Health,
2008). Measuring welfare in livestock species involves measuring the animal’s harmony with
the environment, the animal’s ability to perform genetically pre-disposed behaviours and the
animal’s feelings (Phillips 2008). When the welfare of the animal is considered poor due to
the impairment of biological fitness, animal welfare can be measured by focussing on changes
in productivity, health status, and reduced reproductive success and longevity (Broom 1991).
However, many consumers focus on the affective (emotional) state of the animal, in particular
suffering from unpleasant feelings, such as pain, fear or hunger, or positive feelings such as
those associated with play (Von Keyserlingk et al. 2009). Animals have been described as
sentient creatures and yet there is no exact knowledge of what animal emotional experiences
are about (Boissy et al. 2007) making it difficult to quantify the affective state or feelings of
the animal. Boissy et al. (2007) suggests that measuring feelings, whilst difficult, is primarily
associated with the presence of positive emotions in particular play behaviours, self-grooming,
vocalisation, information gathering and affiliative behaviours. However, temperament traits
can be used as an indication of the animal’s coping style or fearfulness (Boissy et al. 2007),
providing a quantifiable measure of behaviour (Burrow 1997) that has been associated with
the cattle’s physiological responses to stress (Cooke et al. 2009, Curley et al. 2014). Thus, the
temperament of the animal provides a descriptor of the animal’s welfare.
Through the domestication process humans have selected for cattle to be productive in a
production environment very different from the environment in which they originally flourished
(Phillips 2008). As part of this process the temperament of the cattle has been adjusted by
removing the innate fearfulness of the cattle to human (Boissy et al.2005), making the cattle
easier to handle and reducing the risk of injury to the cattle and handler. It should be noted that
quiet animals may not always be coping with the environment, as cattle are often reluctant to
attract attention through excessive vocalisation (Phillips 2008). Consequently, just because a
herd of cattle is ‘quiet’ or ‘calm’ the welfare of the cattle may not be morally justified, especially
if their biological fitness is hindered resulting in poor productivity or reproductive longevity.
Selection for calm tempered cattle has a perceived value in improving productivity, especially
in regards to the welfare of the handler by improving safety and reducing the time associated
with moving and managing cattle (Grandin 1989, Grandin 1993). However, is it ethical for
cattle to be bred to suit an environment that the consumer would consider to be far from their
natural environment even if the animals seem content?
This also brings forth the question is it ethical to adjust the behavioural characteristics of the
animal to meet production demands even if this leads to changes to the innate behavioural
38

Breeding Focus 2016 - Improving Welfare

Improving temperament in Australian cattle

characteristics of the bull, the protective nature of cows with calf at foot, the herding nature of
cattle in response to predators or the maternal bonding between cow and calf? For example,
selection for docility in cows will also reduce fearfulness in the cows and could soften their
innate desire to protect their calves from predators (including humans). The impact of reducing
the innate fearfulness of the cattle on other behavioural characteristics is poorly reported in
literature and research is required to expand upon current anecdotal evidence.

Summary
The welfare and temperament of cattle can be improved through positive interactions with
handlers and exposure to potential stressors. An increased focus on animal welfare and improving
the safety of handlers around cattle has brought forth a desire to breed for cattle that are less
fearful or stressed by human interactions and thus exhibit a more docile temperament. Docility
score and flight time provide reliable, repeatable and heritable measures of temperament.
The success of the docility EBV in the Limousin breed has brought forth an increased level
of recording within both the Limousin breed and other breeds. The increase in records will
assist in partitioning the learned, maternal and innate variation in the animals’ behavioural
characteristics and will result in improvements in the current genetic evaluation. This may
also bring forth the use of multi-trait selection to improve temperament. However, the weak
but favourable genetic correlations between temperament traits with growth, fat, muscle and
reproduction traits indicate that cattle temperament is largely independent of these traits and
the gains from multi-trait selection are likely to be minimal unless temperament is part of the
breeding objective and is recorded on farms. Breeding for more docile animals will result in
inherent behavioural change in the cattle herd and improved animal welfare and handler safety.

References
Alam MG, Dobson H (1986) Effect of various veterinary procedures on plasma concentrations
of cortisol, luteinising hormone and prostaglandin F2 alpha metabolite in the cow. The
Veterinary Record, 118, 7-10.
Arave CW, Kilgour R (1982) Differences in grazing and milking behaviour in high and low
breeding index cows. Proceedings of the New Zealand Society of Animal Production, 42 65-67
Barwick SA, Wolcott ML, Johnston DJ, Burrow HM and Sullivan MT (2009). Genetics of steer
daily and residual feed intake in two tropical beef genotypes, and relationships among intake,
body composition, growth and other post-weaning measures. Animal Production Science, 49,
351-366.
Beckman DW, Enns RM, Speidel SE, Brigham BW, Garrick DJ (2007). Maternal effects on
docility in Limousin cattle. Journal of Animal Science, 85, 650-657.

Breeding Focus 2016 - Improving Welfare

39

Walkom

Blackshaw JK, Blackshaw AW, Kusano T (1987) Cattle behaviour in a saleyard and its potential
to cause bruising. Australian Journal of Experimental Agriculture, 27, 753-757
Boissy A, Fisher AD, Bouix J, Hinch GN, Le Neindre P (2005). Genetics of fear in ruminant
livestock. Livestock Production Science, 93, 23-32.
Boissy A, Manteuffel G, Jensen MB, Moe RO, Spruijt B, Keeling LJ, Winckler C, Forkman
B, Dimitrov I, Langbein J, Bakken M, (2007). Assessment of positive emotions in animals to
improve their welfare. Physiology & Behavior, 92, 375-397.
Boivin X, Le Neindre P, Chupin JM (1992a) Establishment of cattle-human relationships.
Applied Animal Behaviour Science. 32, 325-335
Boivin X, Le Neindre P, Chupin JM, Garel JP, Trillat G (1992b). Influence of breed and early
management on ease of handling and open-field behaviour of cattle. Applied Animal Behaviour
Science 32, 313–323
Bristow DJ, and Holmes DS (2007) Cortisol levels and anxiety-related behaviours in cattle.
Physiology & Behaviour, 90, 626-628
Broom DM, (1991). Animal welfare: concepts and measurement. Journal of Animal Science,
69, 4167-4175.
Brown WG Jr. (1974) Some aspects of beef cattle behaviour as related to productivity.
Dissertation Abstracts International, 34, 1805
Burrow HM, Seifert GW, Corbet NJ (1988) A new technique for measuring temperament in
cattle. Proceeding for Australian Society of Animal Production. 17, 155
Burrow HM (1997) Measurements of temperament and their relationships with performance
traits of beef cattle. Animal Breeding Abstracts, 65, 477-496
Burrow HM, Corbet NJ (1999) Genetic and environmental factors affecting temperament of
zebu and zebu-derived beef cattle grazed at pasture in the tropics. Crop and Pasture Science,
51, 155-162.
Burrow HM (2001) Variance and covariances between productive and adaptive traits and
temperament in a composite breed of tropical beef cattle. Livestock Production Science, 70,
213-233
Busby WD, Strohbehn DR, Beedle P, King M (2006). Effect of disposition on feedlot gain and
quality grade. Animal Industry Report, 652, 16.

40

Breeding Focus 2016 - Improving Welfare

Improving temperament in Australian cattle

Cooke RF, Arthington JD, Araujo DB, Lamb GC (2009) Effects of acclimation to human
interaction on performance, temperament, physiological responses, and pregnancy rates of
Brahman-crossbred cows. Journal of Animal Science, 87, 4125-4132.
Cooke RF, (2014) Bill E. Kunkle Interdisciplinary Beef Symposium: Temperament and
acclimation to human handling influence growth, health, and reproductive responses in and
cattle. Journal of Animal Science, 92, 5325-5333.
Cooperative Research Centre for Beef Genetic Technologies (Beef CRC) Fact Sheet: Selecting for
improved temperament and the benefits for beef production. [Online]. Available at: http://www.
beefcrc.com/documents/publications/fact-sheets/FS15-SelectingforImprovedTemperament.
pdf (verified 16 March 2016).
Corbet NJ, Burns BM, Johnston DJ, Wolcott ML, Corbet DH, Venus BK, Li Y, McGowan
MR, Holroyd RG (2013) Male traits and herd reproductive capability in tropical beef cattle. 2.
Genetic parameters of bull traits. Animal production Science 53, 101-113.
Curley KO, Paschal JC, Welsh TH, Randel RD, (2006) Technical note: Exit velocity as a
measure of cattle temperament is repeatable and associated with serum concentration of cortisol
in Brahman bulls. Journal of Animal Science, 84, 3100-3103.
Ewbank R (1961) The behaviour of cattle in crushes. Veterinary Record 73, 853-856
Ferguson DM, Bruce HL, Thompson JM, Egan AF, Perry D, Shorthose WR, (2001). Factors
affecting beef palatability—farmgate to chilled carcass. Animal Production Science, 41, 879891.
Fordyce G, Goddard ME, Seifert GW (1982) The measurement of temperament in cattle and the
effect of experience and genotype. Proceedings of the Australian Society of Animal Production
14, 329-332
Fordyce G, Goddard ME, (1984). Maternal influence on the temperament of Bos indicus cross
cows. In Proceedings of the Australian Society of Animal Production, 15, 345-348.
Fordyce G, Goddard ME, Tyler R, Williams G, Toleman MA (1985) Temperament and bruising
of Bos indicus cross cattle. Australian Journal of Experimental Agriculture, 25, 283–288.
Fordyce G, Dodt RM, Wythes JR (1988) Cattle temperaments in extensive beef herds in
northern Queensland. Australian Journal of Experimental Agriculture 28, 683–687
Fraser D, Weary DM, Pajor EA, Milligan BN (1997). A scientific conception of animal welfare
that reflects ethical concerns. Animal Welfare, 6, 187-205.

Breeding Focus 2016 - Improving Welfare

41

Walkom

Gianola D, Foulley JL (1983) Sire evaluation of ordered categorical data with a threshold
model. Genetics, Selection, Evolution. 15, 201-223
Grandin, T. (1989). Behavioural principles of livestock handling. Professional Animal Science.
5, 1.
Grandin, T. (1993). Behavioural agitation during handling of cattle is persistent over time.
Applied Animal Behavioural Science. 36, 1-9.
Halloway DR, Johnston DJ. (2003) Evaluation of flight time and crush score as measures of
temperament in Angus cattle. In Proceedings of the Association for Advancement of Animal
Breeding Genetics, 15, 261-264.
Haskell MJ, Simm G, Turner SP (2014). Genetic selection for temperament traits in dairy and
beef cattle. Frontiers in Genetics, 5.
Hassal AC (1974) Behaviour patterns of beef cattle in relation to production in the dry tropics.
Proceedings of the Australian Society of Animal Production, 10, 311–313.
Hearnshaw H, Barlow R, Want G (1979) Development of a Temperament or handling difficulty
score for cattle. In Proceedings of the Association for Advancement of Animal Breeding
Genetics, 1
Hearnshaw H, Morris CA (1984). Genetic and environmental effects on a temperament score
in beef cattle. Crop and Pasture Science, 35, 723-733.
Hemsworth PH, Price EO, Borgwardt R (1996). Behavioural responses of domestic pigs and
cattle to humans and novel stimuli. Applied Animal Behaviour Science. 50, 43–56.
Hoppe S, Brandt HR, König S, Erhardt G, Gauly M (2010). Temperament traits of beef calves
measured under field conditions and their relationships to performance. Journal of Animal
Science, 88, 1982-1989.
Johnston DJ, Tier B, Graser H-U, Girard C (1999). Presenting BREEDPLAN version 4.1. In
Proceedings of the Association for Advancement of Animal Breeding Genetics, 13, 193-196.
Johnston DJ, Reverter A, Burrow HM, Oddy VH, Robinson DL (2003) Genetic and phenotypic
characterisation of animal, carcass, and meat quality traits from temperate and tropically adapted
beef breeds. 1. Animal Measures, Australian Journal of Agricultural Research, 54, 107–118.
Kadel MJ, Johnston DJ, Burrow HM, Graser HU, Ferguson DM (2006) Genetics of flight
time and other measures of temprement and their value as selection criteria for improving
meat quality traits in tropical adapted breeds of beef cattle. Australian Journal of Agricultural
Research. 57, 1029-1035
42

Breeding Focus 2016 - Improving Welfare

Improving temperament in Australian cattle

Le Neindre P, Trillat G, Sapa J, Ménisser F, Bonnet JN, Chupin JM (1995) Individual differences
in docility in Limiousin cattle. Journal of Animal Science, 73, 2249-2253
McGilchrist P, Alston CL, Gardner GE, Thomson KL, Pethick DW (2012) Beef carcasses
with larger eye muscle areas, lower ossification scores and improved nutrition have a lower
incidence of dark cutting. Meat science, 92, 474-480.
McGilchrist P, Perovic JL, Gardner GE, Pethick DW, Jose CG (2014) The incidence of dark
cutting in southern Australian beef production systems fluctuates between months. Animal
Production Science, 54, 1765-1769.
Mench JA, Swanson JC, Stricklin WR (1990) Social stress and dominance among group
members after mixing beef cows. Canadian Journal of Animal Science, 70, 345-350
Möstl E, Palme R, (2002) Hormones as indicators of stress. Domestic Animal Endocrinology,
23, 67-74.
Munksgaard L, De Passillé AM, Rushen J, Thodberg K, Jensen MB (1997). Discrimination of
people by dairy cows based on handling. Journal of Dairy Science, 80(6), pp.1106-1112.
Munksgaard L, DePassille AM, Rushen J, Herskin MS, Kristensen AM (2001) Dairy cows’
fear of people: social learning, milk yield and behaviour at milking. Applied Animal Behaviour
Science, 73, 15-26.
Murphey RM, Moura Duarte FA, Torres Penedo MC (1980) Approachability of bovine cattle in
pastures: breed comparisions and a breed x treatment analysis. Behaviour Genetics 10, 171-181
Nkrumah JD, Crews DH, Basarab JA, Price MA, Okine EK, Wang Z, Li C, Moore SS (2007)
Genetic and phenotypic relationships of feeding behavior and temperament with performance,
feed efficiency, ultrasound, and carcass merit of beef cattle. Journal of Animal Science 85,
2382-2390.
O’Bleness GV, Van Vleck LD, Henderson CR (1960) Heritabilities of some type appraisal
traits and their genetic and phenotypic correlations with production. Journal of Dairy Science
43, 1490-1498
Petherick JC, Holroyd RG, Doogan VJ, Venus BK (2002). Productivity, carcass and meat quality
of lot-fed Bos indicus cross steers grouped according to temperament. Animal Production
Science, 42, 389-398.
Phillips, C. (2008). ‘Cattle behaviour and welfare’ (2nd Edition). Blackwell Science Ltd.
Phocas F, Boivin X, Sapa J, Trillat G, Boissy A, Neindre PLe, (2006) Genetic correlation
between temperament and breeding traits in Limousin heifers. Animal Science 82, 805-811.
Breeding Focus 2016 - Improving Welfare

43

Walkom

Prayaga KC, Henshall JM (2005) Adaptability in tropical beef cattle: genetic parameters of
growth, adaptive and temperament traits in a crossbred population. Australian Journal of
Experimental Agriculture, 45, 971–983.
Rushen J, Taylor AA, de Passillé AM (1999) Domestic animals’ fear of humans and its effect
on their welfare. Applied Animal Behaviour Science, 65, 285-303.
Stahringer RC, Randel RD, Neuendorff DA (1990) Effects of naloxone and animal temperament
on serum luteinizing hormone and cortisol concentrations in seasonally anestrous Brahman
heifers. Theriogenology, 34, 393-406.
Stookey JM, Watts JM, Schwartzkopf-Genswein KS (1996) Effects of restraint and branding
on subsequent ease of movement through a chute in beef cattle. Journal of Animal Science, 74,
133
Tier B, Henshall JM and McSweeny JM (2001) Potential for improving the docility of Limosin
cattle in Australia. Proceedings of the Association of Advanced Animal Breeding and Genetics,
14,345
Tulloh NM (1961). Behaviour of cattle in yards. II. A study of temperament. Animal Behaviour,
9, 25-30.
Von Keyserlingk MAG, Rushen J, de Passillé AM, Weary DM (2009). Invited review: The
welfare of dairy cattle—Key concepts and the role of science. Journal of Dairy Science, 92,
4101-4111.
Walkom SF, Jeyaruban MG, Tier B and Johnston DJ (2016) Genetic analysis of docility score
in Angus and Limousin cattle in Australia. Animal Production Science (submitted)
Wolcott ML, Johnston DJ, Barwick SA, Iker CL, Thompson JM, Burrow HM (2009). Genetics
of meat quality and carcass traits and the impact of tenderstretching in two tropical beef
genotypes. Animal Production Science, 49, 383-398.
World Organization for Animal Health. (2008) Introduction to the recommendations for
animal welfare. Article 7.1.1. Pages 235-236 in Terrestrial Animal Health Code 2008, World
Organization for Animal Health (OIE), Paris, France
Waynert DF, Stookey JM, Schwartzkopf-Genswein KS, Watts JM and Waltz CS (1999) The
response of beef cattle to noise during handling. Applied Animal Behaviour Science, 62, 27-42.

44

Breeding Focus 2016 - Improving Welfare

