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Simple Summary: The assessment of temperament has a long history in cattle. However, the tests
used to evaluate it are often difficult and time-consuming and, therefore, rarely used in practice.
Meanwhile, temperament affects many of the breeding parameters of cattle. The aim of the article is to
present known and lesser-known methods of temperament assessment and to indicate its relationship
and influence on production and reproductive parameters as well as on some immunological, genetic
and metabolic parameters in cattle. The article presents the most commonly used methods of
temperament assessment and discusses some of the issues surrounding them.

Abstract: Temperament is associated with the well-being, health, production and reproduction of
cattle. In order to increase the population of individuals with the desired temperament, its evaluation
should be standardized and be made one of the obligatory elements of breeding and veterinary
examination. A number of different tests are used for temperament assessment. In this article, the
importance of temperament correlation with some metabolic, genetic, immunological, production
and reproductive parameters have been shown, pointing at its influence on the economy and cattle
handling. The most common methods for assessing the temperament of cattle are presented, including
long-time scales of temperament assessment. At the same time, the relationship of the temperament
of cattle with production efficiency, immunity and reproductive indicators has been shown, indicating
that its correct assessment is an important aspect of the proper development of the herd and the
associated economic growth.

Keywords: behavior; temperament; cattle; reproduction; condition; production

1. Introduction

In the literature, consistent individual differences in behavior between individuals
are referred to as temperament. This term concerns individual psycho-physical conditions
on the basis of which mental actions are performed [1]. The oldest mentions of animal
temperament date back to the late 19th century. In 1893, Wasniewski [2] defined it as
follows, “temperament” is a living organism’s propensity to develop its reactions in a
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certain direction appropriate to it. The author distinguishes its three different types:
choleric, sanguine and phlegmatic, attributing them to certain characteristic features of
stature and behavior. However, such a division is used primarily in humans, and the
temperament definition in animals during the last 100 years has undergone many changes.
In the 1950s, laboratory animals that avoided human contact were described as “wild” and
those that seemed unmoving/calm as “tamed” [3].

Several years later, temperament in cows was described by the degree of skittishness,
excitability, apprehension or calmness [4]. However, most often, temperament was defined
on the basis of the behavior of an animal reactivity in certain, specific situations [5]. There-
fore, terms such as “handling temperament” and typical for cows” “milking temperament”
were coined [6]. At present, temperament in farm conditions is defined as a behavioral
reaction observed during contact with humans [7-9]. Temperament can be defined also by
animal’s reactivity to human contact and reaction to new objects or stressful situations [5].

One way in which temperament is commonly assessed in cattle is by evaluating their
response to humans. A number of tests are based on the human—animal relationship.
These tests are, for example, the reaction to a moving person, the reaction to a stationary
person, and the reaction to handling. Avoidance distance in reaction to a human in a
move is one of the more frequently used tests [10]. However, these methods are used
primarily in beef cattle. The behavior of the animal could be repeatedly tested under strictly
defined conditions, ensuring the repeatability of the assessment. Tests based on measurable
features, e.g., Flight Distance (FD), have the greatest value. In dairy cattle, temperament
is evaluated during the milking process and defined by the animal’s behavior and easy
handling [11-14], while in beef breeds the most common method uses a chute and animal
reaction after leaving it [15].

In the assessment of temperament, the descriptions of certain features of the animal
personality are used. Temperament understood in such a way relates single animal char-
acteristics to personality traits found in the entire population [16]. Tests used in case of
cows are based on the subjective description of the animal personality. Records of these
personalities used in described tests are not precisely defined, e.g., calm v. mild, docile, etc.,
which makes this evaluation system not entirely convincing and coherent. However, they
are used as an element of temperament evaluation [17-20].

According to Buss [21], the term “temperament” is used to reflect genetic behavioral
differences, while the term “personality” reflects non-genetic differences. Personality
is defined as a correlated set of individual behavioral and physiological traits that are
consistent over time and context [22]. Personality changes during the lifetime of cattle
become consistent after puberty [17]. Due to lack of a clear boundary when it comes
to cattle behavior, terms such as “personality” and “temperament” are sometimes used
interchangeably [17]. Furthermore, similar tests are used to assess temperament and
personality. For example, one of the most frequently used tests to assess personality in
cattle is similar to the one used for assessment of temperament, i.e., exit time [18]. Moreover,
in this article, the term “temperament” and “personality” are treated as identical, and hence
in the following parts of the article, only the term temperament is used. It is worth
emphasizing that the terms used to evaluate animal behavior are derived directly from
analogous terms used in human psychology. A detailed description of these terms was
presented, among others, by Finkemeier et al. [22]. However, in thecited paper, the authors
focus mainly on definitions and concept of temperament without focusing on production
and parameters that we included in our work.

In this review, we will discuss some of the common methods for assessing tempera-
ment in cattle and their influence on production and reproduction along with immunologi-
cal, genetic and metabolic parameters.

2. Temperament Assessment in Cattle

A number of cattle temperament assessment methods with different evaluation criteria
have been developed. In most cases, they use some kind of scoring system. Among the
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most commonly used criteria there is chute exit velocity where the subject of examination
is how fast the animal leaves the chute and if it demonstrates behaviors such as jumping,
ambling or running [23,24]. Another widely used test is the chute score where the behavior
of animal is rated while it stays inside of the chute [25]. Evaluation of temperament during
milking [26,27] and weighing of the animal [28,29] are also considered useful tools by
many authors. Many papers include the mixing of two or more assessment methods and
evaluation criteria. [30,31]. There are also complex tests which are a sum of a seven-point
evaluation of the vigor with which animal was moving and the rate of intensity of audible
breathing. Additional points were awarded to animals that demonstrated kicking, bell
ringing or kneeling, 0 points if no such behaviors were observed and 2 points if a given
cow laid down. The sum of those points, according to the authors, seemed to be the best
means of a comprehensive evaluation of an animals’ reaction to stress [32,33]. The most
common tests and their evaluation rules are presented in Table 1.

Table 1. Selected temperament assessment methods in cattle.

Assessment Methods Point Range

Evaluation Criteria

Beef/Dairy Cattle

Reference

0 = calm, slow exit and walk
1 = excitable, fast exit or jump or trot or run

Modified two-point
chute exit and gait score

Chute exit

Beef

Kasimanickam
etal., 2014 [34]

High responders—Iless than 2 s
Medium responders—2—4 s
Low responders—more than 4 s

Chute exit

Chute exit

Dairy

Sutherland et al.,
2012 [24]

1 = calm animals
2 =normal
3 = excitable or aggressive

Behavior rated
during milking

Dairy

Kaliriska, Slésarz
2016 [26]

1 = mild, an animal which stands very
quietly on the scale

2 = slightly restless, average temperament, an

animal which stands quietly but moves
frequently
3 = restless, an animal which moves almost

continuously and is difficult to weigh

4 = nervous, a restless animal which struggles
violently and is very difficult to weigh

Behavior rated in the
weighing scale

Beef

Sato S. 1981 [28]

1 = docile
2 = slightly restless
3 = restless
4 = nervous
5 =wild

Modification of
Tulloh (1961)

Behavior rated in the
weighing scale

Beef

Kabuga et al.,
1992 [29]

1 =calm
2 = slightly restless
3 = squirming
4 = continuous, very vigorous movement and
shaking of squeeze chute
5 = rearing, twisting of the body and
struggling violently

Behavior rated in
squeeze chute

Beef/Dairy

Grandin 1993 [25]

1-5 (docile to nervous)
1—docile, very quiet, never gives any trouble,
extremely docile during milking and
preparation, the “ideal milker”
2—slightly restless, stands quietly, not
bothered by preparation or milking
3—restless, generally quiet but moves
around a lot
4—aggressive, appears very restless during
preparation or milking
5—nervous, appears very restless during
preparation or milking, struggles violently

Behavior rated
during milking

Dairy

Choudhary et al.,
2017 [27]

1-5 (calm-excited)

Pen score—behavior as the
handler approached group

Beef

King et al., 2006
[30]

1 (docile)-6 (aggressive)

30 s of response to a
human stressor

Beef

Parham et al.,
2022 [31]
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Orne of the methods with high repeatability is the Flight Distance (FD) test, which enables
the precise identification of excitable specimens [32]. The FD is the distance at which a cow
retreats from an observer. If the animal did not withdraw when approached, the Flight Distance
was 0 m. In one study, the average FD was 1.6 m (ranging from 0-6.5 m) [35,36]. However, the
FD test is relatively difficult and time-consuming. For that reason, it is not easy to include
it in routine management procedures. A more interesting solution is the Flight Speed (FS)
test, also known as the Exit Velocity (EV) test [37,38]. It resulted from observing that some
animals remained calm after stepping off the chute, while others left it much faster. For
measuring purposes, a simple electronic system was used to allow the assessment of the
time necessary to cover a given distance. The system consists of two beams of infrared
light situated at a certain distance from each other that focused on reflectors with automatic
turn-on and turn-off mechanisms after the beam is crossed by a passing animal. The
time of covering a set distance in this way was registered in tenths of a second. In the
beginning, the distance was about two meters but was later standardized and set at 1.7, 1.83
or 2 m [30,38,39]. Other temperament assessment methods include Parlor Leaving Speed
(PLS) or Temperament Score (TS). The PLS is calculated as a specific distance covered by an
animal divided by the time taken to cover it. Agravat et al. [40] proved that aggressive Gyr
cows had significantly higher mean PLS as compared to docile and restless cows. The TS is
given to the animals’ reaction after leaving the chute and entering one pen of the corral.
The scoring system is based on a five-point scale where one point is given to the animal
that walks slowly, while the highest score is given to the animal that runs non-stop during
assessment and tries to attack the observer [41].

Analyzing the above-mentioned methods of assessing the temperament of cattle, it
is clearly visible that there is no one universal way to assess it. The methods used differ
in dairy and beef cattle, the amount of time needed to perform them is different, and not
all of them can be performed in strictly defined handling conditions. Taking into account
the significant influence of temperament on production, reproduction and health of cows,
further research is needed to establish a simple, cheap and repeatable test feasible in all
conditions of living cattle.

3. Physiological Markers Correlating with Temperament

Some of a stress markers also correlate with a temperament. Measurement of a
stress marker, cortisol, in saliva, feces and hair using non-invasive methods has been
described [42]. Excitable beef cows have higher plasma or serum cortisol concentration
(CC) than calm cows [43]. Simultaneously, EV positive correlated with blood CC in a
long-term examination of yearlings Brahman bulls on the initial and final (120 d) day of the
experiment [38]. For this reason, its measurement was considered a valuable biomarker
of stress and cow temperament. The weak point related to the determination of CC in the
blood is the procedure of blood collection. It can cause a neuroendocrine response, which
significantly affects the measurement result. It seems to be a better idea to measure cortisol
in the coat. However, there were no differences in hair CC between calm and excitable
cows [44]. The CC in the coat is considered an indicator of long-term stress [14].

Furthermore, measuring the heart rate and heart rate variability (HRV) is considered a
non-invasive method helpful in temperament evaluation in beef and dairy cows [45-47].
Heart rate variability is a good indicator of stress and balance of the autonomic nervous
system, and low parasympathetic activity is connected with higher emotional reactivity,
and it is defined as the animal’s tendency to show more or less pronounced reactions to
different fear-inducing situations [47]. However, no differences were noted in the heart rate
or HRV parameters between groups with different temperaments during milking [46]. On
the other hand, the heart rate in calm calves was lower than in other ones. Similarly, the
body temperature which also correlated with temperament was lower in the calm group
than in the nervous group [48,49].

To assess the emotional stress of cows, attempts were also made to use the measure-
ment of the area of the visible white of the eye, nose and ear posture [50,51]. Sandem
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et al. [52] and Core eta al. [53] discovered that the percentage of white in the eye was
higher than normal in cows that were frightened and lower when they had access to food.
Measurement of visible eye white was highly repetitive and according to authors could be
used as quantitative tool to asses temperament in dairy and beef cattle.

In the other study, Lanier et al. [54] established that the degree of reaction to sudden
movements and sounds might be positively correlated with temperament evaluation.

However, these methods are of little practical importance and are not widely used.
They are mostly treated as a supplement to scientific experiments. Therefore, further studies
on their correlation with temperament are required. In the future, they may find wider use
and practical importance.

4. Temperament—The Impact of Individual Characteristics, Living Conditions and
Contact with Humans

Cattle temperament is hereditary to a moderate extent [39,55]. It was determined
several years ago that the most serious problems with aggressive temperament in cattle
in Europe were found in continental breeds of cattle because, as Grandin speculated, they
were not reared in extensive pasture conditions where they had little contact with people.
When animals were kept in intensive conditions, their temperament was masked because
it was easier to tame them. Conversely, handling of cattle breeds that for centuries had
been kept in half-extensive, primitive conditions was difficult and dangerous. Thus, they
were often culled because of their excitable temperament [56]. In more recent studies,
attempts to identify candidate genes that may affect the behavior of cattle have been made.
Shen et al. [57] identified genes that could have a significant influence on animal behavior
from 13 million single nucleotide polymorphisms (SNPs) from the whole genome of cattle.
Based on the tissue expression profiles, the expression of some genes in the brain has been
proved. One of them (SORCS3) is a postsynaptic modulator of synaptic depression and fear
extinction and may play an important role in emotional regulation in cattle. Furthermore,
the gene associated with the most traits in the novel subject test (SESTD1) was highly
expressed in domestic cattle brains. Additionally, it was shown that at least seven SNPs
connected with temperament determined in the studies by Jakimowicz et al. [58] were
localized on the X chromosome. Moreover, in Brahman cattle, genomic regions and genes
related to temperament have recently been identified [59].

Temperament can differ depending on age, sex, herd management and breed-dependent
factors [7,55,60]. It was also pointed out that females with an excitable temperament showed
a more masculine appearance [56]. They also vocalized more often [56]. Temperament
scores differed significantly between male and female calves with females being more ner-
vous [60,61]. The sex of cattle influences temperament even in the weaning period [62,63],
and the correlations is also observed in the 18th month of life [37,60]. The differences in
temperament may influence animals’ reactions to stress and fear factors [8,43,45]. Historical
data from Australian research indicate that the temperament of Brahman cross-breeds is
calmer than Shorthorns [33]. Moreover, cows that were heavier and horned had more
nervous temperament than lighter and hornless [33]. A similar observation was made
by Americans who attributed more nervous temperament and excitability to Brahman
cross-breeds (>25%) than to other cross-breeds that were free of Brahman genetics [62].
However, those studies have a territorial range limited to western and eastern part of
Germany and cannot be considered descriptive for the entire population. Charolaise and
Limousine cattle were more nervous than the cattle of Hereford. Moreover, German Angus
and Hereford calves had the lowest scores in temperament evaluation, indicating that
these breeds have a more favorable temperament [60]. On the other hand, no influence
of cross-breeding between African breeds and between African and Brahman breeds on
temperament has been observed [35,63].

Temperament has been linked to coat color in several studies. The first mentions of the
coat color and temperament were presented by Keller in 1947 [64]. Generally, brown cattle
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were calmer than white or black. It is supported by newer research in which temperament
evaluation based on EV proved that red Angus bulls were calmer than black bulls [63].

In the research based on temperament analysis during milking, on a five-point scale,
only 24.07% of primiparous females were given the lowest score (determined as docile). In
following lactations (second, third and fourth), docile animals were much more frequently
observed (73.33, 57.40 and 59.37%, respectively) compared to other temperaments [65].

Animals’ temperament may also be related to the building they are handled in. Appro-
priately designed buildings make animal handling easier and at the same time influence
cattle behavior. Nervous cows are more likely to be self-injured than calm ones [56].

Calmness is a desirable feature of livestock. It can be stimulated by appropriate han-
dling that does not evoke fear. An effective, long-term breeders’ policy towards specimens
with nervous temperament is (especially in the case of cattle) an appropriate selection
and culling of animals on whom calming attempts are ineffective [1]. Constant contact
with humans also has a certain influence on the disposition of cows. The cows which had
frequent contact with people had calmer temperament [66]. Similarly, the excitable nature
of cattle can be effectively obscured by calming [56]. Although it is proven that heifers
have a certain ability to acclimatize to being handled by humans, and this manifested in
the form of improved fertility [67], but this phenomenon was not observed among mature
cows [68-70]. However, the Aberdeen Angus cows that had frequent contact with people
had a calmer temperament. Moreover, the young animals were calmer and got more easily
accustomed to working in chutes when they were reared together with cows of different
ages [66].

5. Temperament vs. Productive Traits

Temperament in cows has an influence on many production aspects, such as immunity,
carcass characteristics and ability to learn [19,30,71-73]. There was a relationship between
temperament and fecal microbiota as well as serum and fecal metabolites of calm and
nervous six-month-old Brahman bulls and heifers [74]. Excitable cattle are more prone to
stress. Acute stress may influence gastrointestinal tract microbiota, leading to dysbiosis
and production of metabolites, such as amines or indoles, which may be toxic and repress
growth [75]. Some data show that cattle that were quieter and calmer during handling
had greater average daily weight gains than cattle that became agitated during routine
handling [61]. Calmer steers with slow EV gained 0.12 kg/d more than fast EV steers [76].
Other opinions on beef cattle are that it is difficult to determine a clear cause—effect re-
lationship between those variables, such as body weight gain, temperament, stress and
puberty attainment, but a relationship among these parameters is evident in which animals
with more excitable temperament are, overall, counterproductive for the beef-producing
chain [44].

Greater susceptibility to stress noted in the case of excitable cattle had an influence on
milk and meat production as well as inhibited calf growth [55,61,77,78]. Cows’ tempera-
ment was also associated with metabolism, which depended on parity and temperament.
Calmer cows had a higher milk production than their nervous counterparts [19,79,80].
However, there are also conflicting reports of a correlation between temperament and
milk yield with lower production for calmer cows [81-83]. These papers showed that
multiparous reactive cows had a greater milking frequency, milk yield, fat protein and
lactose [81,82]. However, cows that were more fearful of humans (reactive toward the
novel human) had reduced rest time compared with cows that scored low on this trait.
On the other hand, cows that were calmer (during restraint) and investigative (toward
the novel object) had higher grazing time, which likely contributed to their higher milk
production compared with cows that scored low on this trait [82]. Cows that were more
reactive to milking produced less milk than calm cows [19]. Although most papers show
that dairy cattle in the milking parlor rated as nervous produced less milk, milked slower
and had lower lifetime productivity [6,19,79,80,84,85], there are also reports saying that
temperament does not influence cow milk production [86]. In the case of cattle, a selection
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that includes temperament while milking may be more effective than a selection oriented
towards dominance [87].

There is a certain relationship between temperament and the number of somatic cells
in milk of Jersey and Holstein Friesian breeds. Calm cows had a lower somatic cell count
in comparison to those that were more nervous [88,89]. According to Van Doormaal [90],
the speed of milking and excitable temperament may increase the rate of culling animals
by as much as 2%. In addition, excitable cows cause difficulties with herd management
and pose a greater threat to the farm personnel. According to Polish research, the most
appropriate temperament is demonstrated by cows from Polish Red and Fleckvieh breeds,
while the greatest nervousness while milking is shown by the Holstein Friesian breeds
of both colors [91]. Cows with the desired temperament constitute about 84.7-88% of the
total population, but the percentage of calm cows has been growing continuously over
recent years from 2.98 to 6.85% [26]. The best lifetime efficiency and survivability were
achieved by cows with a calm temperament. However, cows with moderate temperament
and high-milking speed had higher daily efficiency, fat and protein content in milk in
comparison to those with low-milking speed. At the same time, cows characterized by
high-milking speed were also noted for their highest culling rate due to metabolic disorders
and infertility [26]. Selection for calmer cattle could reduce physical activity and increase
feed consumption, which may consequently improve feed conversion and promote growth,
respectively [92].

6. Temperament vs. Carcasses and Meat Quality

Cattle with an excitable temperament had carcasses of lower quality as well as tougher,
less tender meat than cattle with a calm temperament [61,62,93,94]. Evaluation of the
emotional reactivity of cows may also serve as an indicator of stress reactions of cattle
subjected to routine procedures in a slaughterhouse [95]. Simultaneously, cattle with more
excitable temperaments are thought to have a stronger negative reaction to handling and
suffer more adverse effects with subsequent negative effects on their performance, carcass
and meat quality traits [30,96]. A good indicator of temperament and its influence on
bullocks” growth rate and tenderness of meat may be the concentration of lactic acid in
peripheral blood [7,93]. Cattle classified as excitable presented greater amounts of carcass
bruises [97]. Holmes et al. [98] reported that, during the exercise, heifers with excitable
temperament had a greater increase in blood lactate (BL) concentration compared to heifers
of calmer dispositions. More recent studies confirmed temperament’s impact on the BL,
growth rate and tenderness of meat in Siamese sires of Simmental x Angus cattle. Steaks
from steers in the medium BL classification were more tender than steaks from steers from
the high BL classification. In other studies, Moura et al. [99] stated that serum CC and
glucose levels correlate positively with beef cattle temperament and negatively with meat
quality. At bleeding, an increase in glucose and CC was observed for storing periods longer
than 24 h and 12 h, respectively. Storing for 48 h reduces meat tenderness and meat water-
holding capacity [99]. However, results from the literature are inconsistent. In experimental
conditions, restless and nervous animals had shorter carcasses and lower fasting weights
than calm animals. Nevertheless, carcass yield in nervous animals did not differ from that
of calm ones but was higher in comparison to restless animals [100]. Sant’Anna et al. [101]
stated that excitable temperament in Nellore cows might have negative effects on some of
the carcass and meat quality attributes assessed, mainly those related to muscle deposition
on carcass and color gradients. The authors suggested that temperament assessment before
the cattle entered the feedlot was a better predictor of carcass and meat quality traits
compared with temperament assessment at the end of the feeding period [101].

7. Temperament vs. Some Immunological and Metabolic Blood Parameters Changes

Temperament also has an influence on immunological and metabolic indicators [49,102,103].
It remains related to the metabolic reaction after an experimental endotoxin injection [104].
Excitable calves had significantly higher serum CC, and after 85 days of feeding, they
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had noticeably lower daily growth rates than calm calves. Groups of calves of different
temperaments were not different in terms of the total number of leukocytes as well as
the result of differential blood count, lymphocyte proliferation, interferon production, the
activity of NK cells, myeloperoxidase activity in neutrophils, lymphocyte subsets (CD4,
CD8, or WC1) and IgA concentrations in the serum, whereas the IgM concentration was
lower among calmer calves [103]. Correlations were discovered between cortisol and some
hematological indicators, the average daily growth and the temperament of calves [104].
Moreover, in mature cattle with excitable temperament, there was a negative correlation
with the Body Condition Score (BCS) [62,93,105]. The concentration of serum insulin in
the calm group was higher than that in the nervous group [48]. For blood parameters,
nervous cattle had greater values of cortisol and tended to have reduced serum insulin
concentration compared to animals with calm temperament [97]. These cattle also had
a higher level of acute phase proteins: haptoglobin and ceruloplasmin [105]. Some data
suggest that nervous cattle may display limited behavioral signs of illness, which may
prevent proper medical intervention, and increase the risk of transferring pathogens to
healthy animals [106].

Investigation measuring cellular innate immune responses among calm and nervous
Brahman bulls in response to handling and transportation were compared by Hulbert
et. al. [73]. Transportation did not affect the leukocyte counts regardless of temperament,
but neutrophil to mononuclear cell ratios were greater in nervous bulls compared to calm
ones at 24 h after transportation. Similarly, serum glucose and CC were greater in nervous
ones at 48 h after transportation. However, calm bulls tended to have elevated phagocytic
and oxidative burst activity compared with nervous bulls at 48 h, which makes them less
likely to be infected by different pathogens [73].

Blood serum from nervous steers contained a greater concentration of non-esterified
fatty acids (NEFA), such as «-linoleic, y-linoleic and eicosapentaenoic acids, compared
with calm steers [107,108]. Excitable bulls may preferentially use alternative energy sources
(i.e., NEFA) to a greater extent than those with calm and intermediate temperaments. In
calm bulls, increases in blood urea nitrogen (BUN), glucose and insulin levels have been
reported after lipopolysaccharide (LPS) administration, showing that bull temperament is
associated with a metabolic response following an LPS-induced immune response [104].
Nervous bulls may allow for a quicker response to increasing energy demands required
during times of immunological challenge compared with the time required to break down
glycogen into glucose, which may enhance the immune response to LPS challenge. The use
of circulating NEFA from lipolysis may reduce the negative metabolic consequences of an
immune response by allowing a prompt response that increases energy demands required
during an immunological challenge compared with the time required for glycogenolysis
and gluconeogenesis. Consequently, nervous bulls can better handle moments of immune
instability [108].

8. Temperament and Cattle Reproduction
8.1. Cows

Most studies examined the effects of temperament on reproduction in beef cattle [109].
Nellore cows with excitable temperament had a higher serum CC [110,111]. Moreover, more
reactive cows had lower serum luteinizing hormone (LH) concentration [109], possibly
due to the reduction of gonadotropin-releasing hormone (GnRH) pulses [67,112,113]. This
may lead to a prolonged post-delivery anestrus phase [114,115]. Although impregnation
can occur among excitable cattle as a result of decreased progesterone (P4) secretion and
synthesis and increased release of prostaglandin F2«, early embryonic death may occur.
Furthermore, timid cows may give birth to calves whose weight at birth will be lower,
which suggests that the trait may have broader economic consequences than previously
thought [115-117].

The calving interval of excitable beef cows was 24 days longer than the calm ones.
Their pregnancy loss rate was also higher [78]. Similarly, the probability of getting pregnant



Animals 2023, 13, 1944

9of 15

at the beginning of the reproductive season and pregnancy near its end was higher among
beef cows characterized by calm temperament than among the excitable ones [34,69,118].
Calm Nellore heifers showed a larger diameter of the dominant follicle on the day of timed
artificial insemination (TAI) [110]. In addition, excitability may change the dynamics of
ovarian follicles and increase estrus symptoms, which have no connection with the calving
outcomes [14]. In excitable cows, there was a tendency to have smaller dominant follicles,
smaller size of the corpus luteum (CL) and its diameter, and lower P4 concentrations on
days 7 and 14 of the estrus cycle [105,111,119]. Guerson et al. [119] found that the excitable
temperament in Nellore cows had an important endocrine effect reflected on the ovarian
structures, with less follicular blood flow and a reduction in the volume of the preovulatory
follicle and CL, however, without compromising the ovulation rate. Conversely, some
studies indicate that the use of GnRH or long-acting P4, seven days after insemination,
improves pregnancy rates in excitable animals and is a viable alternative to minimize the
negative impact of stress and improve reproductive efficiency in beef cows [111].

The influence of cow excitability on the pregnancy rate after the embryo transfer (ET)
procedure has not been widely researched [120,121]. Recently, some research has pointed
to a significant influence of the temperament of recipients on the pregnancy rate after ET. It
indicated that recipient heifers with calm temperament had a higher pregnancy rate (7.7% of
points) in comparison to recipients with excitable temperament. Excitable cows that did not
receive Flunixin Meglumine (FM) had a lower calving rate (at least 10.5%) in comparison
to calm and excitable cows which received it [121]. In the assessment of temperament, only
a two-stage scale and a subjective assessment of the EV of the recipients were used. Higher
CC, P-substances (neuropeptide, which worked as a neurotransmitter and neuromodulator)
and prostaglandin metabolites were noted in blood during ET and seven days later among
excitable cows that had not received FM [23]. Those events caused embryo loses among
some excitable cows, especially those that had not received FM. It seems that FM alleviates the
effects of stress and maintains the P4 concentration, in consequence maintaining the pregnancy.
A similar effect was achieved by administering aspirin and ibuprofen (both are strong COX-
1 and/or COX-2 inhibitors) to recipient cows [120,121]. Many researchers [122-124] report
that administering FM resulted in an increase in the pregnancy rate after transferring
quality two embryos, whereas the effects were not achieved after transferring quality one
embryos [123].

8.2. Bulls

In the calm Nellore bull, cortisol concentration was reduced compared to bulls with the
reactive temperament. The serum testosterone concentration did not differ between groups
with distinct behavior, even with increased serum CC and scrotal temperature. Moreover,
semen quality (volume, kinetics, morphology and concentration) did not differ between
the calm and reactive bulls [125]. Sperms of docile Angus bulls had a lower percentage of
primary defects but more secondary defects than excitable bulls [126].

Many factors play a role in determining the libido of the bulls; these are genetics,
environmental and individual factors. Some data indicate that temperament is likely to
affect the expression of libido when animals are put into new situations [127]. Conversely,
no difference in the libido score was observed in Sahiwal and Jersey x Sahiwal crossbred
bulls [128]. The scrotal thermography in reactive bulls presented greater temperature at the
caudal pole of the testicle. In Holstein-Fresian and Simmental bulls, only weak correlations
were found between the behavioral traits of the bulls and the quality of their semen [129].

9. Conclusions

Temperament is one of the basic characteristics of any animal. In cattle, it has important
economic implications. Cattle with calm temperament are more desirable than individuals
whose temperament is described as aggressive or nervous. The latter are characterized by
poorer health, lower milk production, lower weight gain, poorer meat quality and more
problems with reproduction. They are also exposed to a higher risk of injury and pose a
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threat to other animals and humans. As a consequence, they have a higher probability of
early culling.

A number of scales have been developed to assess the temperament of cattle. Their
main advantage is the fact that they can be performed relatively quickly in field conditions.
They enable a fairly precise division of the assessed animals into categories ranging from
calm individuals to nervous ones. At the same time, they guarantee satisfactory compara-
bility. However, the developed tests are not an ideal solution and are not always repeatable
in any conditions. Moreover, they are not widely known among breeders and farmers, and
perhaps for this reason they are rarely used in practice. As a rule, breeders trust their own
experience and critical observation of animals, eliminating individuals with undesirable
temperaments, rather than professional tools designed to assess temperament. Perhaps
for this reason, temperament scales are more useful in scientific research. Current research
shows that there are some genes related to temperamental characteristics. Establishing
their presence in cattle could be helpful in matching parental pairs. It would make it
easier to eliminate individuals with nervous temperament earlier, thus, reducing the risk of
undesirable traits in the offspring.
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