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ABSTRACT

Objective: The objective of this study is to determine whether there is a relationship between hair 
whorl position and temperament in Chinese Yellow cattle using a questionnaire. Also, the effect of 
the raising environment is investigated.
Materials and methods: A total of 122 Chinese Yellow cattle were surveyed in 3 village areas 
and four grassland areas in the northern area of China. For each cattle, an investigator asked the 
care-person about each item of a temperament questionnaire and determined the facial hair 
whorl position of each cattle. The location of hair whorl was categorized as low, middle, or high 
in relation to the eyes. 
Results: The overall distribution was 20.5% high, 58.2% middle, 13.1% low, 6.6% double, and 
1.6% no hair whorl. There was no significant difference between the grassland and village area 
cattle in the distribution of whorl position. The scores of grassland areas were significantly higher 
than those of village areas in terms of “Retentive memory”, “Sensitivity,” and “Timidity” and 
lower in “Docility” and “Fortitude.” The scores for the high position tended to be higher than 
those for the middle plus low positions in terms of “Adaptability” and “Obedience.” On the other 
hand, there was a tendency for a score for the high position to be lower than the other posi-
tions in “Excitability.” A significant interaction between area and whorl position was observed in 
“Friendliness to cattle.” 
Conclusion: These findings suggest that hair whorl location may be useful in predicting the tem-
perament in cattle, but temperament can be influenced by environment and/or handlings.
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Introduction 

Temperament is an essential factor in selecting livestock. 
There must be an interaction between farm animals and 
their care-person; the animal–human relationship is par-
ticularly important in animal production. As well as han-
dling by the care-person, the temperament of the animals 
strongly influences the interaction. There are several stud-
ies about the effect of interaction on the safety and quality 
of animal handling [1–3]. In the case of cattle, they are easily 
fearful of or irritated by the care-person, and consequently 
are hard to control during routine work [4]. It is necessary 
to exploit easy ways to select animals for submissiveness 
because it is challenging to deal with animals that have an 
aggressive or excitable temperament. Horse trainers have 
noted the position of round hair whorls (trichoglyphs) on 

the forehead of horses, and researchers have reported that 
hair whorl position can be used to foretell the behavior 
of a horse during training [5,6]. Similar to horses, some 
investigations suggest the relationship between temper-
ament and position of facial hair whorl in cattle [7–13]. 
Environmental factors also affect how cattle act during 
treatment. Cattle with a timid temperament may be more 
fearful and uncontrollable by a care-person when encoun-
tering a novel situation. On the contrary, animals with an 
unagitated temperament may grow accustomed to a new 
environment and handling [14]. Therefore, it is essential 
to investigate what kind of temperament is influenced by 
environmental factors.

Chinese Yellow cattle is a major cattle breed and can be 
classified into three types (South China, Central China, and 
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North China types) [15,16]. They contribute to not only 
beef production but also the improvement of meat quality 
in China [17]. However, little is known about the temper-
ament of Chinese Yellow cattle. The objective of the pres-
ent study is to determine whether there is a relationship 
between temperament and position of facial hair whorl 
in cattle using a questionnaire. Hair whorl position could 
then possibly be used to foretell future temperament traits 
in cattle. Besides, the effect of the raising environment is 
investigated.

Materials and Methods

The survey was conducted at 7 locations (3 village areas 
and 4 grassland areas) in Qobuy-a Sairi-yin Moŋyol öberte-
gen Jasaqu Siyan, Shinjang Uyghur Aptonom Rayoni, China 
(Fig. 1; Table 1).

A total of 122 Chinese Yellow cattle were used in this 
survey: 9 heifers, 20 primiparae, and 93 multiparae (Table 
1). Cattle in the village areas were reared in nearby pas-
tures in the daytime and kept in their barn at night. In the 
grassland areas, they were raised fulltime in the prairie 
away from the village areas. It was assumed that there 
were few genetic differences between the cattle at the two 

locations because the owners of the cattle at both locations 
buy and sell their cattle from and to each other.

The questionnaire was designed to measure the person-
ality of the cattle in general (Table 2). The questionnaire 
was modified from the one used for horses by Momozawa 
et al. [18]. For each cattle, the investigator conducting the 
survey asked the care-person about each item of the ques-
tionnaire and evaluated the responses to approaching or 
touching the cattle. The evaluations were made on a five-
point scale ranging from one to five (Table 2).

The hair whorl position of each animal was recorded by 
the investigator, who took facial photographs at approxi-
mately 0.5 m above the face. The investigator and another 
person then collated the records with the photographs 
and classified the position of the whorl individually. The 
hair whorl position was categorized as low, middle, or high 
about the eyes, according to the classification in previous 
studies [7,19]. In brief, the center of the whorl was used 
as the reference point. An individual with a whorl above 
the eyes was classified as high, an individual with a whorl 
between the eyes was classified as middle, and an indi-
vidual with a whorl below the eyes was classified as low. 
Ten cattle had double whorls (n = 2) or no whorl (n = 8), 
so they were excluded from the present study (Table 3). 

Figure 1. The survey location in China (Qobuy-a Sairi-yin Moŋyol obertegen jasaqu siyan, 
Shinjang Uyghur Aptonom Rayoni).
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Consequently, the surveyed cattle consisted of 7 heifers, 19 
primiparae, and 86 multiparae.

The data were analyzed using the commercially avail-
able package, StatView (Version 5, SAS Institute, Cary, 
NC, 1998). A chi-square test was used to analyze the area 
differences in the distribution of the hair whorl patterns. 
Logarithmic and square root transformations were applied 
for skewed distributions of parameters for the question-
naire. Data were analyzed using two-way analysis of vari-
ance (ANOVA) with respect to the effects of whorl position 

and raising environment. When a significant interaction 
was detected, a post-hoc test was conducted using the 
Steel–Dwass test. A high whorl position was compared 
with the middle + low position, according to the suggestion 
by Grandin et al. [7]. The level of significance was set at p < 
0.05 and p < 0.1 for a trend.

Results and Discussion

The distribution of hair whorl patterns in the surveyed 
Chinese Yellow cattle is shown in Table 3. The overall 
distribution was as follows: 20.5% high, 58.2% middle, 
13.1% low, 6.6% double, and 1.6% no hair whorl. There 
was no significant difference between the grassland and 
village area cattle in the distribution of whorl position 
(χ2 = 2.11, n.s.). A report on Holstein cattle with a single 
whorl showed 10.0% high, 39.0% middle, and 51.0% 
low hair whorl [9], and a report on Angus cattle with a 
whorl showed 8.2% high, 36.7% middle, and 25.8% low 
[12]. There was a similar report that showed 26% of the 
cattle had low hair whorls, 54% had middle whorls, and 
18% had high whorls [19]; this finding was the lowest 
percentage of cattle with a low hair whorl, compared with 
the results in other reports (25.8%–51.0%) [7–13]. Also, 
the percentage of cattle with a high hair whorl was rel-
atively higher than that in other reports (8.2%–13.2%) 
[8–13]. Notable variations in the positioning of the hair 
whorls on the head of Chinese Yellow cattle were identi-
fied, and there appeared to be breed differences in whorl 
distribution. 

Table 4 shows the relationship between hair whorl 
position and temperament in the Chinese Yellow cattle. 
The results of two-way ANOVA showed that there were 
no significant differences in four of the fifteen questions 
(“Independence,” “Friendliness to people”, “Fearfulness,” 
and “Inconsistent emotionality”) (p > 0.1). There were sig-
nificant differences between areas in five questions relat-
ing to raising the environment. Namely, the scores of the 
grassland areas were significantly higher than those of the 
village areas in terms of “Retentive memory”, “Sensitivity,” 
and “Timidity” (p < 0.05, p < 0.05, p < 0.001, respectively) 
and lower in “Docility” and “Fortitude” (p < 0.05, p < 0.01, 
respectively). Additionally, the score for “Nervousness” 
tended to be lower for the village areas than for the 
grassland areas (p < 0.1). Generally, the temperament in 
animals is affected by the rearing environment and also 
handling. According to Franz [20], social conditions can 
change exploration and orient in open-field tests. Bunger 
and Kaphengst [21] also found that, in an open-field arena, 
locomotor behavior in calves was significantly affected by 
the rearing environment. The present findings showed 
that cattle in the grassland areas seemed to be more ner-
vous and cautious than those in the village areas (Table 4). 

Table 1.  Distribution of calving number in the surveyed Chinese 
Yellow cattle.

Location
Calving number

0 1 ≥2

Grassland 3 10 53

Village 6 10 40

Total 9 20 93

Table 2.  Questionnaire items.

Item 1 ⇔ 5

Q1 Nervousness calm ⇔ nervous

Q2 Independence never ⇔ always

Q3 Adaptability poor ⇔ excellent

Q4 Excitability never ⇔ always

Q5 Friendliness (to people) unfriendly ⇔ friendly

Q6 Curiosity rarely ⇔ frequently

Q7 Retentive memory poor ⇔ excellent

Q8 Fearfulness never ⇔ always

Q9 Docility never ⇔ always

Q10 Inconsistent emotionality consistent ⇔ inconsistent

Q11 Obedience poor ⇔ excellent

Q12 Sensitivity (vigilance) never ⇔ always

Q13 Fortitude poor ⇔ excellent

Q14 Friendliness (to cattle) unfriendly ⇔ friendly

Q15 Timidity never ⇔ always

Table 3.  Distribution of hair whorl patterns in the surveyed Chinese 
Yellow cattle.

Location
Hair whorl position

High Middle Low (double) (none)

Grassland 12 37 11 1W 5Y

Village 13 34 5 1X 3Z

Total 25 71 16 2 8

W = a primipara; X = a heifer; Y = five multiparae; Z = a heifer and two 
multiparae.
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It is reasonable to consider that cattle in a village may grow 
accustomed to various stimulations and become insensi-
ble because there are many stressors (bustle) in the rear-
ing environment of a village.

In terms of the effect of whorl positions, the scores for 
high position tended to be higher than those for the mid-
dle plus low positions in “Adaptability” and “Obedience” 
(p < 0.1). On the other hand, there was a tendency for the 
score of high position to be lower than other positions 
in “Excitability” (p < 0.1). In terms of the relationship 
between environment and whorl positions, a significant 
interaction between area and whorl position was observed 
in “Friendliness to cattle” (p < 0.05), and a significant area 
effect was also detected (p < 0.001). Besides, the score for 
the high position for cattle in the village areas was sig-
nificantly higher than the other positions. For “Curiosity”, 
a tendency in interaction (area × whorl position) was 
detected (p < 0.1). 

The facial whorl position of cattle is associated with 
temperament and behavior [7,8,19] and maybe of value 
in selective breeding for a calm temperament [22]. The 
present results indicated that cattle with facial hair whorls 
located above the eyes tended to be more adaptable and 
obedient, and less excitable in the questionnaire scales 
(Table 4). There was a similar report that Holstein bulls 
with high-placed whorls were more behaviorally restless 
in the crush as measured on an ordinal rating scale [9,23]. 
Therefore, hair whorl location could be used to predict the 

temperament during routine management in frequently 
handled cattle. 

Temperament prediction using whorl positions in 
cattle, however, was affected by the effect of the environ-
ment (Table 4). Although a post-hoc analysis did not indi-
cate a significant difference between groups in terms of 
“Curiosity,” it is likely that the cattle with middle and low 
hair whorls were more curious than the ones with high 
hair whorls in the grassland areas. It seemed that the envi-
ronment of the grassland areas with various stimulations 
might influence the cattle, which became easily excited 
because, as mentioned earlier, cattle with facial hair whorls 
located above the eyes seemed to be more excitable. On 
the other hand, cattle with high facial hair whorls were 
friendly with other cattle. Although unclear, these results 
indicate that temperaments are easily affected by the envi-
ronment and handling [24,25].

Conclusion

The current study suggests that hair whorl location may be 
useful in predicting the temperament in cattle, but temper-
ament can be influenced by environment and/or handling. 
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Table 4.  Relationship between hair whorl position and temperament in Chinese Yellow cattle.

Item
Grassland Village p-value

High Md/Lw High Md/Lw Site Whorl Interaction

Nervousness 2.7 ± 0.43 2.8 ± 0.18 2.1 ± 0.33 2.3 ± 0.20 0.063 0.450 0.989

Independence 2.3 ± 0.35 2.3 ± 0.17 2.2 ± 0.32 2.4 ± 0.22 0.863 0.660 0.731

Adaptability 3.8 ± 0.22 3.7 ± 0.12 4.2 ± 0.12 3.7 ± 0.16 0.326 0.099 0.214

Excitability 2.4 ± 0.34 2.8 ± 0.16 2.2 ± 0.32 2.5 ± 0.16 0.302 0.089 0.932

Friendliness to people 3.8 ± 0.34 3.6 ± 0.17 3.8 ± 0.32 3.8 ± 0.19 0.603 0.572 0.784

Curiosity 2.3 ± 0.31 3.1 ± 0.16 2.6 ± 0.21 2.6 ± 0.14 0.932 0.125 0.091

Retentive memory 4.1 ± 0.31 3.8 ± 0.12 3.5 ± 0.18 3.4 ± 0.14 0.037 0.418 0.784

Fearfulness 2.4 ± 0.38 2.9 ± 0.18 2.8 ± 0.32 2.6 ± 0.16 0.694 0.535 0.197

Docility 3.3 ± 0.36 3.5 ± 0.16 4.3 ± 0.17 3.7 ± 0.18 0.034 0.441 0.119

Inc. emotionality 2.4 ± 0.36 2.6 ± 0.17 2.1 ± 0.35 2.5 ± 0.18 0.352 0.168 0.536

Obedience 3.9 ± 0.36 3.3 ± 0.18 4.1 ± 0.24 3.6 ± 0.20 0.355 0.076 0.954

Sensitivity (vigilance) 3.3 ± 0.28 3.4 ± 0.15 2.8 ± 0.32 2.8 ± 0.19 0.027 0.893 0.946

Fortitude 2.5 ± 0.36 2.5 ± 0.17 3.4 ± 0.27 3.3 ± 0.20 0.002 0.637 0.810

Friendliness to cattle 2.8 ± 0.45a 3.3 ± 0.22a 4.7 ± 0.13b 3.6 ± 0.21a <0.001 0.558 0.021

Timidity 3.3 ± 0.38 3.0 ± 0.17 2.2 ± 0.32 2.3 ± 0.16 <0.001 0.924 0.429

Md = Middle; Lw = low.
Values are means ± SEM.
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[22]	 Grandin T. Solving livestock handling problems. Vet Med 1994; 
89:989–98.

[23]	 Kadel MJ, Johnston DJ, Burrow HM, Graser HU, Ferguson DM. 
Genetics of flight time and other measures of temperament and 
their value as selection criteria for improving meat quality traits 
in tropically adapted breeds of beef cattle. Aust J Agric Res 2006; 
57:1029–35; https://doi.org/10.1071/AR05082

[24]	 Petherick JC, Holroyd RG, Doogan VJ, Venus BK. Productivity, car-
cass and meat quality of lot-fed Bos indicus cross steers grouped 
according to temperament. Aust J Exp Agric 2002; 42:389–98; 
https://doi.org/10.1071/EA01084

[25]	 Probst JK, Neff AS, Leiber F, Kreuzer M, Hilmann E. Gentle touch-
ing in early life reduces avoidance distance and slaughter stress 
in beef cattle. Appl Anim Behav Sci 2012; 139:42–9; https://doi.
org/10.1016/j.applanim.2012.03.002

https://doi.org/10.1016/j.livsci.2020.104057
https://doi.org/10.3390/ani9050246
https://doi.org/10.1111/asj.12787
https://doi.org/10.1111/asj.12787
https://doi.org/10.1016/S0168-1591(99)00097-0
https://doi.org/10.1016/S0168-1591(99)00097-0
https://doi.org/10.1016/j.jevs.2016.02.238
https://doi.org/10.1016/j.jevs.2016.02.238
https://doi.org/10.1016/j.applanim.2006.05.013
https://doi.org/10.1016/j.applanim.2006.05.013
https://doi.org/10.1016/0168-1591(95)00638-9
https://doi.org/10.1016/0168-1591(95)00638-9
https://doi.org/10.1016/S0168-1591(01)00132-0
https://doi.org/10.1016/S0168-1591(01)00132-0
https://doi.org/10.1016/j.anireprosci.2004.03.004
https://doi.org/10.1016/j.applanim.2008.05.001
https://doi.org/10.5194/aab-50-374-2007
https://doi.org/10.5194/aab-50-374-2007
https://doi.org/10.1016/j.applanim.2012.04.001
https://doi.org/10.4236/ojas.2013.33037
https://doi.org/10.4236/ojas.2013.33037
https://doi.org/10.1016/B978-0-12-394586-0.00012-3
https://doi.org/10.1016/B978-0-12-394586-0.00012-3
https://doi.org/10.1111/j.1365-2052.2007.01644.x
https://doi.org/10.1016/j.vetpar.2014.10.011
https://doi.org/10.1016/j.vetpar.2014.10.011
https://doi.org/10.1111/j.1740-0929.2007.00459.x
https://doi.org/10.1016/j.applanim.2003.08.001
https://doi.org/10.1016/j.applanim.2003.08.001
https://doi.org/10.1016/S0168-1591(97)00086-5
https://doi.org/10.1016/S0168-1591(97)00086-5
https://doi.org/10.5194/aab-42-241-1999
https://doi.org/10.1071/AR05082
https://doi.org/10.1071/EA01084
https://doi.org/10.1016/j.applanim.2012.03.002
https://doi.org/10.1016/j.applanim.2012.03.002

