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Abstract 

The aim of this study was to analyse the milking temperament of 382 cows of the Holstein cattle 

breed reared in two farms on the territory of Southern Bulgaria. The study was performed in two 

consecutive years: 2023 and 2024. It included cows in their first to fifth lactation whose behaviour was 

assessed between 40 and 160 days after the beginning of lactation. The cows were milked either in a 

herringbone milking parlour or with a central milk pipeline and their temperament was rated in a scale 

from 1 to 5 according to the scoring system. The temperament of the Holstein cows in the current study 

have an average score of 2.55 ± 0.10. The highest parameter variation was observed in cows at the first 

lactation – 3.34 ± 0.13. The observed trend indicated that with each consecutive lactation, the cows 

milking temperament became calmer in either of used milking technologies. A score of 1 and 2 have 

been assigned to 22.89% of the cows at the first lactation. The milking technology did not have a 

significant effect on the parameter examined. The father (p < 0.05) and the lactation number (р ˂  0.001), 

on the other hand, had a significant effect on the temperament of the Holstein cows.  
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INTRODUCTION 

 

The importance of cows milking 

temperament assessment increases in view of 

the efficiency of their rearing, welfare and 

humane treatment (Mincu et al., 2021; Marçal-

Pedroza et al, 2023). Currently, the parameter 

assessment is performed by different methods 

and techniques with the tendency towards 

standardization and introduction as a 

compulsory element in the breeding programs 

(Jaśkowski et al., 2023). A number of studies 

have proved the advantage of the selection of 

calmer animals for the dairy cattle breeding as 

they have higher productivity and are serviced 

easily (Radu et al., 2023; Antanaitis et al., 

2021). The temperament is influenced by many 

factors, however, one of the major ones is the 

breed (Olson et al., 2019; Costilla et al., 2020). 

The mapping of Holstein genome revealed loci 

(QTL) connected with the animal behaviour 

(Hiendleder et al., 2003). The temperament is 

the individual attitude of the animal towards 

production environment and has a direct genetic 

connection with the productivity, reproduction 

and commercial use (Friedrich et al., 2015). One 

approach to assessing behavior in dairy cattle 

breeding is observing their response during 

milking. However, their temperament in the 

milking parlor may differ from their typical 

behavior exhibited outside of it (Wethal & 

Heringstad, 2019). The heritability of this 

parameter plays a crucial role in selecting 

calmer animals, making them well-suited for 

efficient robotic milking (Chen et al., 2020; 

Nino Rodriguez et al., 2023). 

 

MATERIALS AND METHODS 

 

The milking temperament of 382 cows of 

the Holstein cattle breed reared in two farms on 

the territory of Southern Bulgaria was analysed. 

The study was performed in 2023 and 2024. It 

included first to fifth lactation cows. The 

http://agrarninauki.au-plovdiv.bg/2025/issue-45/3-45/


 
 

 

29 

Agricultural University – Plovdiv AGRICULTURAL SCIENCES  Volume 17   Issue 45   2025 

behaviour was assessed between 40 and 160 

days after the beginning of their lactation. The 

cows whose temperament was compared were 

milked either in a herringbone milking parlour 

(314 cows) or with a central milk pipeline (68 

cows). The temperament was reported once 

during milking by means of a score from 1 to 5 

in compliance with the generally accepted 

parameter evaluation methods in dairy cattle 

farming established by the Global Standard for 

Livestock data (ICAR), and by the approved 

Holstein breeding practices in the country. The 

temperament assessment was performed on the 

basis of a visual observation of the reactions and 

the behaviour of the animals upon milking and 

manipulations. This includes their reaction 

during udder washing (teat disinfection), 

drying, attaching the claw, milking, removing 

the claws and sealing (teat disinfection with a 

sealing product). The scores used to evaluate 

cow behaviour have specific characteristics. 

Score 1 – Very calm: do not show any 

nervousness, extremely calm and docile upon 

preparation and during milking. Score 2 – Calm: 

remain calm and docile at the milking spot, do 

not exhibit nervousness upon preparation and 

milking, but may frequently move and shift their 

weight, show slight nervousness. Score 3 – 

Moderately calm: generally calm but move 

frequently, they may sometimes lift their limbs 

during preparation and milking but do not kick, 

they often flick their tail or look restless. Score 

4 – Nervous: they seem very restless upon 

preparation and milking, they sometimes kick 

the milking equipment, most of the time there is 

a more intensive leg activity, they flinch when a 

hand is reached out to them. Score 5 – Very 

nervous: very restless upon preparation and 

milking, they lift their legs, kick the equipment 

and the milker, there is stepping, flicking and 

moving at the milking spot, they react or 

withdraw when approached.  

The data were processed via analysis of 

variance and the linear model has the following 

statistical expression: Yijкl = μ + Ai + Dj + Fk+ 

eijk (l) where: Yijk- observation vector; μ- total 

average constant; Ai, Dj, Fk- fixed effects of the 

number of lactation (i=5), manner of milking 

(j=2), the father (k = 18); e- residuals. The data 

were statistically processed via SPSS (IBM, ver. 

21).  

 

RESULTS AND DISCUSSION 

 

The temperament score of the Holstein 

cows subject in the study was 2.55 ± 0.10 on 

average. (Fig. 1)  

 
Figure. 1. Temperament of Holstein cows during different lactations 
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In terms of the lactation number, a wider 

variation of the parameter was observed with 

reference to the cows at their first and second 

lactation, and the lowest variation - with 

reference to the cows at their fifth lactation. The 

first-calf heifers were most nervous upon 

milking, while the fifth-lactation cows were the 

calmest, with the score difference between the 

two groups being 1.89. Sawa et al. (2017) 

reported similar results. According to the 

authors, the first-lactation Holstein cows had 

higher temperament scores, and the parameter 

correlated (p≤ 0.01) with functional traits such 

as milking speed, survival rate until the second 

lactation as well as with the cull cows level. The 

temperament score of the first-calf heifers from 

the same study was 0.38 higher when compared 

with the cows at their second lactation. It has 

been observed that the application of machine 

milking in first-calf heifers prior calving has a 

beneficial effect on the temperament and 

considerably reduces the stress at the beginning 

of the lactation (Ujita et al., 2021; Kutzer et al., 

2015). Current study reported a negligible score 

difference between the second and the third 

lactation and it can be concluded that these two 

age groups have similar behaviour during 

milking. The tendency observed in the current 

study implied that with the increase of the 

lactation number (age), the temperament score 

decreased, and thus the older cows were calmer 

upon milking. They did not step or kick when 

the milking device was attached or during the 

milking process itself. According to Szentléleki 

et al. (2015), the milking temperament of older 

cows upon pre-milking udder preparation is 

connected to the milking speed: the milk release 

process in nervous cows is slower (F = 9.102, df 

= 1, p = 0.003). The fourth-lactation cows in the 

current study had a 0.66 lower score when 

compared with the second- lactation cows and a 

1.04 lower score when compared with the first-

lactation cows. The older cows at their fifth 

lactation had a calmer temperament with a score 

1.51 lower when compared with the second-

lactation cows and 1.23 calmer temperament 

than that of the third-lactation cows. The 

difference in the parameter with reference to the 

fourth- and fifth- lactation cows was 0.85. 

Broucek et al. (2021) claimed that the first-calf 

heifers behavior in the milking parlour is 

affected by the manner of their rearing during 

milk-fed period. The calmer cows (p ≤ 0.05), 

had a higher milking speed of 2.36 kg/min in 

comparison with the more restless ones which 

had a milkability of 2.28 kg/min (Radu et al., 

2023). In the current study 33.98 % of the first-

calf heifers were more temperament and scores 

4 and 5 (Table 1). The calmer animals from the 

same age category which had scores 1 and 2 

were 22.89%. Gergovska et al. (2012) reported 

that during milking, 15.9% of the evaluated 

Holstein cows and 12.2% of the Brown cattle 

breed have the scores 1 and 2. 

The first-calf heifers which received a 

score of 3 and 4 accounted for 70.58 %, and 

those with scores 1 and 5 only 7.87%. The 

results with reference to the second-lactation 

cows were similar to those about the preceding 

lactation period and the evaluated cows which 

received scores 2 and 3 reached 82.50 %. 

 

Table 1. Milking temperament of Holstein cows during different lactations. 

Lactation 

number  
N 

Score, temperament (%) 

1 2 3 4 5 

1 153 0.67 22.22 43.13 27.45 6.53 

2 109 - 38.50 44.00 13.80 3.70 

3 68 1.50 48.50 35.30 13.20 1.50 

4 33 9.10 42.40 42.40 6.10 - 

5 19 26.30 52.60 21.10 - - 
 



 
 

 

31 

Agricultural University – Plovdiv AGRICULTURAL SCIENCES  Volume 17   Issue 45   2025 

A tendency towards a score decrease 

could be observed as early as during the second 

lactation when the cows became more inclined 

towards an unproblematic machine milking 

without exhibiting reactions which slow the 

process down. No second-lactation cows 

received a score of 1, while those scoring 5 were 

43.34% fewer than the first-lactation group with 

the same score. In contrast to the declining 

proportion of animals evaluated with higher 

scores, second-lactation cows with a score of 2 

were 42.29% more than those in their first 

lactation but 20.62% fewer compared to third-

lactation cows. The proportion of animals 

receiving a score of 4 remained identical for 

both second- and third-lactation cows. The third 

lactation cows with a score of 5 were 77.03% 

fewer than those at their first lactation. The 

number of cows from the former group which 

were evaluated with a score of 1 were 55.33% 

more than the first-calf heifers, and the share of 

the cows with a score of 2 and 3 was 83.8%. No 

animals with scores of 4 and 5 were reported 

among the oldest cows. Most of the fifth 

lactation cows had scores of 1 and 2 - 79.9%. 

When compared with the first-calf heifers, the 

fifth lactation cows with scores 1 were 97.45% 

more. Most of the animals with a score of 1 were 

at their fourth or fifth lactation.  The manner of 

milking did not have a significant influence on 

the temperament of the Holstein cows. There 

were not significant differences between 

milking in a milking parlour or by a central milk 

pipeline (Fig. 2). A wider variation of the 

parameter with reference to both manners of 

milking was observed in the first and second 

lactation cows.  

In the current study, the first lactation 

Holstein cows milked with the central milk 

pipeline had a score which was 0.21 higher in 

comparison to those milked in a milking 

parlour. The second and third lactation cows did 

not display a significant difference in the 

milking temperament within the age group. The 

fourth lactation cows exhibited a negligible 

difference upon milking with a central milk 

pipeline and had a temperament score 0.67 

higher than cows milked in a milking parlour. 

The milking technology influenced both 

physiological and behavioral reactions of the 

cows. With a central milk pipeline, the milker 

had a direct contact with the animals and his/her 

treatment affected cows’ behaviour (Santos et 

al., 2020). The fifth lactation cows did not show 

difference in the temperament depending on 

used milking technologies. 

 

 
Figure 2. Temperament of Holstein cows upon application of different milking technology. 
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Figure 3. Influence of the father on the temperament of the Holstein daughters. 

 

The cows milked in a milking parlour with 

a score of 1 were 2.22%, 34.71% received a 

score 2, and score 4 and 5 was assigned to 

21.33% of the cows. A score of 1 and 2 were 

given to 39.70% of the cows milked with a 

central milk pipeline, and 23.52% of the cows 

received a score of 4 and 5. It was ascertained 

that between 8 and 12% of the cows in the 

milking parlour had a selective preference 

towards standing and milking from the right or 

the left side (Polupan et al., 2021).  

The father also had a significant influence 

on the milking temperament of the daughters 

(Fig.3). 

The daughters of 83.33% of the bulls 

studied were evaluated with an average milking 

temperament score between 2 and 3. Half of the 

bulls had daughters with an average score 

between 2 and 2.5. Two of the examined bulls 

had daughters with an average score above 3. 

The lowest parameter score of 1.83 ± 0.45 on 

average was reported with reference to the 

daughters of bull № 18, and the highest average 

score of 3.20 ± 0.35 with reference to the 

daughters of bull № 15. The highest parameter 

variation was observed in the daughters of bull 

№10, and the lowest - by those of bull № 2. The 

father (p < 0.05) and the lactation number 

(0.001) had a significant influence on the 

temperament of the Holstein cows (Table 2). 

 

Table 2. Influence of different factors on the 

temperament of Holstein cows. 

№ Factor Temperament 

1 Milking parlour 1.371 

2 Father 1.664* 

3 
Number of 

lactation 
7.343*** 

Legend: ***р˂0.001; ** р˂0.01; * р˂0.05  
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al., 2028). The use of specific temperament 

evaluation at bulls’ selection may directly affect 

and enhance the qualities of the daughters. This 

will lay the foundations and create the 

prerequisite to search for connection between 

the temperament and other functional, 

productive or reproductive features which are 

directly connected to the rearing efficiency of a 

particular breed in a certain production 

environment. 

 

CONCLUSIONS 

 

The temperament of the cows subject to 

the study was evaluated with an average score 

of 2.55 ±0.10. The highest variation of the 

parameter was reported with reference to the 

first-calf heifers which had scores of 3.34 ±0.13. 

There was a tendency for a decrease in the 

temperament score with the increase of the 

lactation number. With scores 1 and 2 were 

evaluated 22.89% of the first lactation Holstein 

cows. The milking technology did not have a 

significant influence on the temperament of the 

cows. The father (p< 0.05) and the number of 

lactation (p < 0.001) had a significant influence 

on the temperament of the Holstein cows. 
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