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  INTRODUCTION 
Modern technologies of dairy herd management make it 
possible to track changes in the milk production and repro-
ductive performance of dairy cows (Norouzy et al. 2005; 
Kharrati Koopaei et al. 2012). It is difficult to keep under 
control all animals in the large herd (Nassiry et al. 2005; 
Barazandeh et al. 2016). However, if their places in social 

hierarchy and specific behavior are known, that depends 
greatly by the cows’ temperament; we can control changes 
to make dairy cows keeping in herds more comfortable and 
to improve milk production. That is why temperament of 
animals is becoming an increasingly important part of their 
productivity, fertility, longevity and welfare (Szymik et al. 
2015). Dairy cows are characterized by individual differ-
ences in temperament (Frondelius et al. 2015), which de-

 

The purpose of the research was to examine the behaviour of five hundred forty-two dairy cows in the 2 × 
16 DeLaval parallel milking parlour. During ten milking sessions the consistency of the entrance order in 
the milking parlour was investigated, in particular group preference, side preference and standing position 
during milking and relationships of these behavioural elements with milk production and type of nervous 
activity (NA) of cows. The highest repeatability was characteristic of group preference (repeatability coeffi-
cient 0.47, Р<0.001), lower repeatability was for side preference and standing position (0.17, Р<0.001 and 
0.09, Р<0.05). Young cows preferred generally to be milked in the first group (average lactation number 
1.7), they had lower milk yield compared with the average milk yield in the herd (305-d milk yield-7552 
kg) and reactive type of NA.The third group for milking was preferable for older cows (2,3lactations) with 
higher milk yield (7827 kg) and inert type of NA. It has been established that 8-12% of cows consistently 
chose the right or left side in the milking parlour, 42% of cows did not show any side preference. There 
have not been found significant differences in age and milk production of cows depending on the side pref-
erence and standing position in the milking parlour. Using the own methodology, that based on the consis-
tency of group preference and standing position in the milking parlour, cows were divided into three types 
of NA: reactive, balanced and inert. In the studied herd, reactive type of NA, balanced and inert contained 
34%, 29% and 37% of cows, respectively. In cows of inert type of NA indicated some advantage in milk 
production. It can be assumed that with age the type of NA of cows changes from active (reactive) to 
calmer (inert). The proposed method of estimation of cows behavior in the milking parlour allows to group 
cows by type of NA, can improve cows welfare in the herd and optimize milk production. 
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pends on their reaction to keeping systems, milking, feed-
ing, veterinary and zootechnical measures as well as varies 
stresses (Ebrahimi et al. 2021). Numerous studies have 
shown from moderate to high repeatability of scores of in-
dividual animals (e.g. reaction to novelty (Kilgour et al. 
2006; Gibbons et al. 2009), aggression (MacKay et al. 
2013) which can be classified as temperament traits. It is 
believed that animals which are not excessively fearful, not 
afraid of new objects or isolation from other animals, will 
better adapt to modern intensive dairy farming system than 
more reactive (sensitive) animals (Gibbons et al. 2009). 
Cows with nervous, excitable temperament showed in-
creased stress responsiveness to any manipulations. They 
have increased adrenal function but the function of the 
basal pituitary is not increased, and they have a less pro-
nounced reaction to the pharmacological stimulus (Curley 
et al. 2008). It should be noted that most of the Holstein-
Friesian cows have a calm temperament probably to long-
term selection for milk production (Sewalem et al. 2010). 

Taking into account the temperament of cows in the 
process of milk production is important from the perspec-
tive that this trait seems stable over the time. That is why 
temperament is included in the selection indices of both 
dairy and beef cattle as numerous correlations have been 
found between temperament and economically important 
traits (Haskell et al. 2014). The methods determining the 
temperaments of dairy cows vary slightly between coun-
tries. Common factor is that cow’s temperament is usually 
scored by the farmer or other farm staff. The temperaments 
of cows assesses by counting the steps of cow in the milk-
ing parlour, kicks or flinches the cow makes during the 
milking procedure (Breuer et al. 2000). In Ukraine for as-
sessing cows temperament or types of high nervous activity 
(HNA) use the method called “familiar milkmaid – strange 
milkmaid”, when the changes of milking speed in response 
of milkmaid replacement are analyzing (Kokorina, 1986), 
another method–the reflex of the movement of the animal 
to food (Nagel et al. 2020). 

In Norway, the Czech Republic and Poland cows tem-
perament score on a point scale of 1 to 3, in Germany, 
France, Finland and Canada–on a scale of 1 to 5, and in the 
Netherlands, Denmark and Sweden–on a scale of 1 to 9 
(Adamczyk et al. 2013). In Ukraine and some other coun-
tries of Eastern Europe the animals temperament is estab-
lished on the basis of determining the tapes of high nervous 
activity. This methodology is based on the physiological 
teachings of Ivan P. Pavlov. According to the results of this 
assessment animals are divided into four types: I) strong 
balanced mobile, II) strong balanced inert, III) strong un-
balanced mobile, IV) weak. The most appropriate for 
breeding and productive use are dairy cows of strong bal-
anced mobile type, which characterized by high milk yield 

and fat percentage compared to other types of H 
(Shaposhnik et al. 2015; Karlova et al. 2018; Smirnov and 
Val'kovskaya, 2018). This is due to the fact that animals 
with a strong type of nervous system have better adaptabil-
ity and higher compensatory and protective characteristic of 
the body which increases the resistance of animals to stress 
(Curley et al. 2008; Kovács et al. 2013). 

About half of the costs on dairy farm are due to the milk-
ing. Cows enter the milking parlour and choose the side for 
milking in a certain order (Grasso et al. 2007). Some cows 
are very consistent in the choice of standing position in the 
milking parlour the others–more variable. Consistency in 
milking order to the milking parlour is an important feature 
of social hierarchy in dairy cattle (Grasso et al. 2007; Berry 
and McCarthy, 2012). It has been shown that many factors 
affect the standing position of dairy cows, including posi-
tion in social hierarchy (Melin et al. 2006), health status 
(Flower et al. 2006; Grasso et al. 2007; Polikarpus et al. 
2015), age (Grasso et al. 2007; Polikarpus et al. 2013), 
stage of lactation (Varlyakov et al. 2011; Polikarpus et al. 
2013), milk production (Góreckiand Wójtowski, 2004), 
estrus, hunger etc. 

Reddy and and Tripathi (1987) have reported a positive 
correlation between social hierarchy and milk yield in dairy 
cows and buffaloes. Similar results were obtained by Mittal 
et al. (1996) in free grazing Zebu cattle population and 
Sołtysiak and Nogalski (2010) in a herd of Polish Holstein-
Friesian cattle. An entrance order in the milking parlour 
was more stable within day and across days, within lacta-
tion and more variable across lactations (Berry and 
McCarthy, 2012; Varlyakov et al. 2011; Polikarpus et al. 
2015), Kendells coefficients ranged between 0.373-0.421 
(P<0.001). It should be noted that buffaloes showed higher 
entrance order consistency and side preference than other 
domestic ruminants (Kendells coefficients of concordance 
0.624-0.779 (Р<0.001) (Polikarpus et al. 2013). 

There have been numerous studies on the relationship be-
tween entrance order consistency of cows in the milking 
parlour and milk production (Reddy and and Tripathi, 1987; 
Mittal et al. 1996; Sołtysiak and Nogalski, 2010; Varlyakov 
et al. 2011; Polikarpus et al. 2015), stage of lactation 
(Polikarpus et al. 2013), age of a cow and lactation number 
(Grasso et al. 2007; Polikarpus et al. 2013), live weight 
(Reinhardt, 1973), somatic cell count (Grasso et al. 2007), 
health problems and time after the group formation 
(Polikarpus et al. 2015). During milking some cows prefer 
a certain side in the milking parlour (Górecki and 
Wójtowski, 2004; Grasso et al. 2007; Orban et al. 2011). 
Fahim et al. (2018) were found that side preference had 
significant effect on milk yield (Р<0.001). Cows that were 
being milked in the non-preferred side increased duration of 
milking (Р<0.001). The temperament score was signifi-
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cantly higher in the non-preferred side of the milking par-
lour. The choice of side preference is also influenced by 
anxiety, fear, stress and sensitivity of animals (Prelle et al. 
2004). It is believed that cows are more disturbed were be-
ing milked in the non-preferred side and this disturbance 
could lead to poor welfare. But Paranhos da Costa and 
Broom (2001), who have been estimated of cows reactivity 
during premilking udder preparation milk yield and dura-
tion of milking didn’t find any evidence that cows were 
discomforted or stressed when they were milked in the non-
preferred side of the milking parlour. It has been estab-
lished that change monitoring in the entrance order of cows 
in the milking parlour can be useful tool for early diagnosis. 
However, cows who tended to enter first for milking had 
lower somatic cell count (rs=0.25, Р<0.10), it means their 
udder was healthier (Grasso et al. 2007). Cows with masti-
tis entered the milking parlour later (Р<0.001), and cows 
with metritis, on the contrary, entered earlier (Р<0.05) 
compared to these cows were healthy (Polikarpus et al. 
2015). Thus, for fully express cows’ genetic potential for 
productivity, early diagnosis of diseases there is a need to 
avoid frequent unreasonable regrouping, avoid situations 
when cows cannot freely choose preferable entrance order 
and side of milking. Present study was conducted to inves-
tigate the consistency of the entrance order in the milking 
parlour (group preference, side preference and standing 
position) and the relationships between the entrance order 
and some parameters of milk production and type of NA.  

 

  MATERIALS AND METHODS 
The study was carried out on the commercial dairy farm 
“Terezyne”, which located in Kyiv region, Ukraine. The 
farm rearing more than 3000 dairy cattle of Holstein, 
Ukrainian Black and White and Ukrainian Red and White 
dairy breeds with 650 lactating cows. Cows were housed in 
an open-sided barn with cubicle beds in the lying area. 
They were milked with a 2 × 16 DeLaval parallel milking 
parlour, Sweden. The cows were monitored through an 
automatic animal identification system consisting of a neck 
transponder and ALPRO. Five hundred forty-two cows 
were involved in 10 milking session. These cows were kept 
in seven groups, 75-85 cows in each group. The groups 
were formed depending on a lactation stage and daily milk 
yield. The average milk yield for 305-day current lactation 
was 7697 ± 48.5 kg (range depends on the group=7568-
7825 kg), milk fat percentage – 4.34 ± 0.006% 
(range=4.30-4.36%), milk protein percentage – 
3,41 ± 0.003% (range=3.40-3.43%), fat yield –
334.0 ± 2.04 kg (range=326-340 kg), protein yield – 
262.6 ± 1.63 kg (259-266 kg), daily milk yield – 23.0 kg 
(range=3.1-40.3 kg), they were on a lactation stage of 205 ± 
5.2 days (7-709 days). Cows were kept in the separate 

groups according to their milk production, stage of lactation 
and health status. During the collection of data there 
weren’t any regrouping of cows. Before each milking ses-
sion all cows of each milking group were taking together to 
a waiting area. Cows were free to choose their position in 
the milking parluor without any involvement of the person-
nel. Both sides of the milking parlour were identical. The 
cows were milked twice a day, given the group preference, 
side preference and standing position of each cow in the 
milking parlour. The lactation number, stage of lactation, 
daily milk yield, milk yield for 305-day current and first 
lactations, fat yield and protein yield per lactation were also 
analyzed. For each milking session the entrance order in the 
milking parlour were divided into three groups: first, sec-
ond and third, the maximum cows in each group–32. We 
recorded the side chosen by each cow during milking ses-
sions. For converting qualitative trait into quantitative trait 
side preference (right or left) was indicated as1 or 2. De-
pending on the frequency of choosing right side for milking 
cows were divided into five groups: I) cows with preferable 
right side in 90-100 cases of milking, ІІ) 70-80 %, ІІІ) 40-
60%, ІV) 20-30%, V) 0-10%. The standing position of 
cows in the milking parlour ranged from1to 16, and each 
milking group of cows divided into three groups: front, 
middle and back. The type of NA of cows was determined 
the authors' own methodology under which cows were di-
vided into three types: І) reactive (active), ІІ) balanced, ІІІ) 
inert (calm) (Table 1).  

For determining the type of NA, two elements of cow 
behavior were used–group preference and standing position 
of cows in the milking parlour, which were determined on 
the basis of 10 adjacent milking. The combination of group 
preference and standing position has enabled to determine 
the type of NA of cows. Data were analysed with the Statis-
tical Analysis System package Statistica 10 in module Basic 
Statistics (SAS, 2004) and Tables with comparison group 
average and calculate of Pearson correlation. 
 

  RESULTS AND DISCUSSION 
The results of the present study demonstrated that the high-
est repeatability of elements of cows behavior in the milk-
ing parlour was typical for group preference (repeatability 
coefficient 0.47), much lower but significant-for side pref-
erence (0.17) and standing position (0.09) in the milking 
parlour (Table 2). 

It has been established that the first group in the milking 
parlour is consistently chosen 26% of cows, the second–
39%, the third group-35% (Table 3).  

The first group for milking was preferable for young 
cows (their average lactation number 1.7) with lower milk 
production (milk yield per lactation-7552 kg, milk fat yield-
329 kg, milk protein yield-258 kg).  
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The cows that preferred the third group for milking com-

pared to the cows of the first group, were older by an aver-
age of 0.6 lactation, they had a higher milk yield by 275 kg 
(Р<0.05), more milk fat and milk protein yields-by 10 kg 
and 9 kg (Р<0.05) respectively. No differences were found 
inside preference of cows in three groups. But a significant 
difference in the choosing of standing position in the milk-
ing parlour has been confirmed.  

If for cows of the first group the average number of 
standing position was 7.53 while for cows of the second 
and third groups it was significantly higher (Р<0.001) and 
ranged from 8.49 to 8.57. There has been found significant 
difference between second and third groups on type of NA 
(Р<0.001). Cows of the first group had mainly reactive type 
of NA, for cows of the second group it was closer to the 
balanced type and for cows of the third group-to the inert 
type of NA. 

Thus, calmer older cows with higher milk production 
preferred the second or third groups in the milking parlour 
and young active cows chose mainly the first group for 
milking. Analysis the side preference in the milking parlour 
showed that 8-12% of cows consistently chose the right or 
left side with a frequency of 90-100% (I and V groups), 17-
21% of cows-with a frequency of 70-80% cases (II and IV 
groups) and 42% of cows did not have a preferable side in 
the milking parlour and they chose right or left side with 

 

 
 
 
 
 
 
 
 

Table 1 Methodology of determining the type of nervous activity (NA) of cows

Standing position  Group preference (on average), 
lim 

Type of NA (group on average), 
lim 

Combinations1  Item Type of NA 
(on average), lim 

І 1.0-1.3 1.9-6.9 1.0-1.5 І-І, І-ІІ Reactive 

ІІ 1.4-1.9 7.0-9.0 2.0 ІІ-ІІ, І-ІІІ Balanced 

ІІІ 2.0-2.8 9.1-13.4 2.5-3.0 ІІ-ІІІ, ІІІ-ІІІ Inert 
1 Possible combinations of group preference and standing position of cow in the milking parlour. 
І: reactive (active); ІІ: balanced and ІІІ: inert (calm). 

 
 
 
 
 

Table 2 The repeatability of behavior of dairy cows in the milking parlour 

Elements of behavior Repeatability on avarage P-value Min Max 

Group preference 0.47 0.001 0.44 0.55 

Side preference 0.17 0.001 0.07 0.24 

Standing position 0.09 0.05 0.03 0.20 

 
 
 
 
 
 
 
 
 
 
 

Table 3 Milk production and behavior of dairy cows depending on group preferencein the milking parlour (Mean±SE) 

Group1 

Parameters 
First Second Third 

n 192 214 136 

Lactation number 1.7±0.07 2.0±0.09 2.3±0.13*** 

Milk yield 7552±76.2 7746±80.9 7827±97.9* 

305-d current lactation, kg: Milk fat yield 329±3.1 335±3.5 339±4.1 

Milk protein yield 258±2.5 264±2.7 267±3.3* 

Side preference 1.49±0.020 1.49±0.017 1.50±0.017 

Elements of behavior and type of nervous activity (NA) Standing position 7.53±0.049 8.57±0.129*** 8.49±0.144*** 

Type of NA 1.23±0.030 2.26±0.050*** 2.79±0.035*** 
*** (Р<0.001) and * (P<0.05). 

 
approximately the same frequency (40-60%) (III group) 
(Table4). 

A little higher milk yield, milk fat and milk protein yields 
were observed in cows that chose right or left side with a 
frequency of 90-100%. They exceeded cows with a fre-
quency of 70-80%, respectively by 197 kg, 9.5 kg і 6.5 kg 
but these differences were not significant.  

Analyses of behavioral elements showed that cows which 
consistently chose right or left tended to enter the milking 
parlour earlier (average group preference-1.32 and 1.46, 
Р<0.05 and Р<0.001), their standing position was closer to 
the front of the milking parlour (average standing position-
7.14 and 7.47, Р<0.05 and Р<0.01). The type of NA of 
cows that preferred right or left side in the milking parlour 
in 90–100 % of cases approached the reactive type of NA-
1.72 і 1.62 (Р<0.05 and Р<0.01). There have been found 
significant differences for group preference (between II and 
V groups, Р<0.01; IV and V groups, Р<0.01) and type of 
NA (between IV and V groups, Р<0.05). There was a trend 
towards the change the type of NA from reactive to inert 
with a decreasing in stability of side preference in the milk-
ing parlour. There have been identified three groups of 
cows (front, middle and back) in each group preference 
depending on the standing position in the milking parlour. 
The average standing position of cows in front group was 
5.61, middle – 8.08, in back group-10.17 (Table 5). 
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No important differences in milk production of cows de-

pending on their standing position in the milking parlour 
have been detected. In particular the lactation number 
ranged from 1.8 to 2.0 (maximum difference between 
groups was 10 %), milk yield-7640-7769 kg (difference 1.7 
%), milk fat yield-331-338 kg (difference 2.1%), milk pro-
tein yield-261-265 kg (difference 1.5%). In contrast of milk 
production the influence of standing position of cows in the 
milking parlour on the elements of behavior was more sig-
nificant. The first to the milking parlour mainly entered the 
cows with active (reactive) type of NA, the last – calmer 
animals with inert type of NA. The differences between the 
cows that entered the first and the last in the milking par-
lour by the group preference was 0.21 (Р<0.001), by the 
type of NA-1.57 (Р<0.001). More trait differences were 
significant between middle and back standing position on 
side preference (Р<0.001) and type of NA (Р<0.001). Thus, 
while cows chose group preference and milking position in 
the milking parlour a similar trend was observed – the first 
entered for milking the cows with reactive type of NA, the 
last-the cows with inert type of NA.  

It has been established that type of NA of cows depends 
on the elements of behavior in the milking parlour and type 
of NA had some influence on the milking production of 
cows. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4 Milk production and behavior of dairy cows depending on side preference in the milking parlour (Mean±SE) 

Group of right side preference 
Parameters 

I (90-100%) II (70-80%) III (40-60%) IV (20-30%) V (0-10%) 

n 60 93 228 114 47 

Lactation number 2.1±0.26 2.2±0.21 1.8±0.13 2.0±0.18 1.9±0.21 

Milk yield 7837±183.3 7647±186.1 7737±122.0 7564±137.8 7746±269.0 

305-d current lactation, kg Milk fat yield 340±7.5 331±7.7 336±5.2 327±5.9 337±11.2 

Milk protein yield 267±6.1 261±6.2 264±4.1 258±4.6 264±9.0 

Group preference 1.46±0.075* 1.59±0.066 1.69±0.049 1.58±0.058 1.32±0.068***

Elements of behavior and type of nervous activity (NA) Standing position 7.47±0.415* 8.08±0.268 8.58±0.209 8.11±0.226 7.14±0.464** 

Type of NA 1.72±0.155* 2.01±0.123 2.19±0.091 2.06±0.113 1.62±0.163** 
I group: right side for milking chosen by 90-100% of cows, left side-0-10% of cows; II group: right side-70-80%, left side-20-30 %; III group: right side-40-60%, left side-
40-60%; IV group: right side-20-30%, left side-70-80% and V group: right side-0-10%, left side-90-100%. 
*** (Р<0.001); ** (P<0.01) and * (P<0.05). 

 
 
 
 
 
 
 
 
 

 
 

  

Table 5 Milk production and behavior of dairy cows depending on standing position in the milking parlour (Mean±SE) 

Standing position 
Parameters 

Front Middle Back 

n 141 210 191 

Lactation number 2.0±0.10 1.8±0.07 2.0±0.10 

Milk yield 7665±103.2 7769±76.6 7640±78.6 

305-d current lactation, kg Milk fat yield 333±4.3 338±3.2 331±3.3 

Milk protein yield 261±3.4 265±2.6 261±3.6 

Group preference 1.46±0.041 1.61±0.030** 1.67±0.028*** 

Side preference 5.61±0.100 8.08±0.038*** 10.17±0.061*** 
Elements of behavior and type of nervous activity (NA) 

Standing position 1.50±0.024 1.49±0.017 1.50±0.016 

Type of NA 1.20±0.034 1.90±0.053*** 2.77±0.030*** 
*** (Р<0.001) and ** (P<0.01). 

Cows with inert type of NA compared to reactive type, 
were on average 0.4 lactation older (Р<0.01), their milk 
yield was higher by 111 kg, milk fat yield-by 3 kg, milk 
protein yield-by 4 kg (Table 6). The differences in group 
preference and standing position were significant (Р<0.001 
in all cases).  

There have been found significant differences between 
balanced and inert type of NA on lactation number 
(Р<0.01), group preference (Р<0.001) and side preference 
(Р<0.001). If group preference of cows with reactive type 
of NA was an average 1.20, whereas group preference of 
balanced cows was 1.90, inert cows-2.54. Standing position 
of cows in the milking parlour depending on type of NA 
ranged from 6.50 (reactive type) to 9.60 (inert type). Side 
preference of cows was not related to the type of NA and 
remained almost constant in cows of different NA types 
(1.49-1.50). So it was not used for determining the type of 
NA. 

Low and in most cases non significant correlation be-
tween elements of behavior and milk production of cows 
was found (Table 7). It was also revealed that direct but low 
significant correlation was between group preference and 
305-d current lactation milk yield. Between current lacta-
tion number and group preference and type of NA was also 
identified a low direct significant correlation. 
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It has been established that dairy cows have clear intra-

group rank position for feeding and milking (Soch et al. 
1997). Gadbury (1975) claimed that only 15-20% of cows 
had entered the milking parlour consistently, 80-85% of 
cows had entered for milking at random.  

However, Beggs (2018) argued that entrance order of 
cows in the milking parlor was quite stable. Within a day a 
difference in milking order was less than 20% for 72% of 
cows and the position of cows at the beginning and the end 
of the milking was more consistent than cows in the middle. 
Correlation between standing position of cows in one 
month and the next month was high (r=0.88). Our study 
showed that the highest repeatability experienced group 
preference (repeatability coefficient 0.47), lower – side 
preference and standing position in the milking parlour 
(0.17 і 0.09, respectively). 

According to Varlyakov et al. (2011) in the herd of dairy 
cattle depending on the milking order three groups of cows 
were formed. 16% of cows tended to enter the milking par-
lour the first, 18-25% were always the last, 50-66%-of cows 
formed middle or “tolerant” group. In our study slightly 
different results were obtained. The first group for milking 
consistently chose 26% of cows, the second group-39%, the 
third group-35% of cows. The first group was mainly cho-
sen by young cows with average lactation number 1.7; av-
erage lactation number of cows in the second group was 
2.1, in the third group-2.3. 

Rathore (1982) and Gadbury (1975) have reported that 
cows with higher milk yield came earlier for milking and 
cows with lower milk yield came later regardless of the 
farm management system. 

 
 
 
 
 
 
 
 
 
 
 

Table 6 Milk production and behavior of dairy cows depending on type of nervous activity (NA) (Mean±SE)

Type of NA 
Parameters 

Reactive Balanced Inert 

n 185 156 201 

Lactation number 1.8±0.08 1.8±0.09 2.2±0.10** 

Milk yield 7628±86.9 7725±88.5 7739±77.6 

305-d current lactation, kg Milk fat yield 332±3.6 335±3.7 335±3.3 

Milk protein yield 260±2.9 263±2.9 264±2.7 

Group preference 1.20±0.029 1.90±0.054*** 2.54±0.035*** 

Elements of behavior and type of nervous activity (NA) Side preference 6.50±0.121 8.35±0.119*** 9.60±0.088*** 

Standing position 1.49±0.022 1.50±0.018 1.50±0.016 
*** (Р<0.001) and ** (P<0.01). 

 
 
 
 
 
 
 
 
 

Table 7 The correlation between elements of behavior of dairy cows in the milking parlour and milk production (r±SE) 

Elements of behavior 

Parameters 
Group preference Side preference Standing position Type of nervous activity (NA) 

Lactation number 019±0.042*** -0.07±0.043 0.01±0.044 0.12±0.043** 

Day of lactation 0.03±0.043 0.02±0.043 -0.02±0.043 0.01±0.043 

305-d first lactation milk yield, kg -0.05±0.044 -0.02±0.044 0.03±0.044 -0.02±0.043 

305-d current lactation milk yield, kg 0.10±0.045* -0.004±0.046 -0.01±0.046 0.04±0.046 

Daily milk yield, kg -0.03±0.043 -0.03±0.43 0.02±0.043 -0.01±0.043 
*** (Р<0.001); ** (P<0.01) and * (P<0.05). 

  
Similar results were obtained by Garcia et al. (2016), 

who claimed that daily milk yields of cows milked first was 
higher than those cows milked last in the order by 4.5 
L/cow/day. For three farms differences in milk production 
between cows milked first and milked last ranged from 14 
to 29%. In the view of Beggs (2018), cows milked first 
have more time for lying down, feeding etc and this is a 
basis for more efficient milk production. However, Grasso 
et al. (2007) came to a different conclusion. In their study 
highly productive cows entered the milking parlour in the 
last group, they considered that milking was a stress for 
cows during farming routine. Varlyakov et al. (2011) have 
obtained slightly different results: in their study highly pro-
ductive cows were never among cows milked first or last, 
they entered the milking parlour in the middle «tolerant» 
group. We have found that cows with higher milk produc-
tion entered the milking parlour later – in the second and 
third groups. This is consistent with the report of Grasso et 
al. (2007). 

In our study 8-12% of cows were milked on the left or 
right side with a frequency of 90-100%, 17-21% of cows 
with a frequency of 70-80% of cases, and 42% of cows did 
not give preference to a particular side. This behavior in the 
milking parlor is more similar to the results of Grasso et al. 
(2007). However, there are no firm conclusions about cor-
relations between temperament of cows and their economi-
cally important traits. Some scientists believed that higher 
live weight (Cziszter et al. 2016), milk production (milk 
yield, fat and protein yields, milking speed (Hoppe et al. 
2010; Haskell et al. 2014; Neja et al. 2015; Cziszter et al. 
2016), shorter calving interval (Cziszter et al. 2016), longer 
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lifespan, productive lifetime and more calves (Sewalem et 
al. 2010; Haskell et al. 2014; Neja et al. 2015) were ob-
served in a cows with a calm temperament. According to 
researches of Polikarpus et al. (2013), 45.9% of cows pre-
ferred the right side in the milking parlour, 43.9%-the left 
side, 4.8%-showed no preference. Varlyakov et al. (2011) 
have reported that preference toward the milking side 
showed 50.2% of cows and their share increased over time 
after group formation. A bit different results were obtained 
by Grasso et al. (2007), in whose studies the right side 
chose 10.1% of primiparous, the left side-12.7%, indiffer-
ently used the right and the left side-77.2% of cows. In 
group of multiparous 28.3% of cows chose the right side, 
71.7%-didn’t show any preference for side in the milking 
parlour. 

Budzyńska et al. (2005) reported that 91.6% of cows had 
a calm temperament, 8.4% had an excitable temperament. 
In our study slightly different results were obtained. We 
classified the inert or quiet type of NA in 37% of cows, this 
discrepancy can be partly explained by using of different 
methods for assessing the temperament of cows. Neja et al. 
(2015) noted that cows with a calm temperament were 
characterized 621 kg higher first-lactation milk yield com-
pared to cows with a normal temperament and 329 kg 
higher compared to the milk yield of excitable (aggressive) 
cows. Cziszter et al. (2016) believed that the selection of 
cows with calm temperament would increase milk yield, 
milk fat and milk protein yields, as well as decrease the 
calving interval and improve the milking speed. 

Other researchers have found that higher daily milk yield 
and milk yield per lactation (Praxedes et al. 2011; 
Gergovska et al. 2012; Sawa et al. 2017), higher milking 
speed (Sawa et al. 2017), but irregular lactation curves 
(Gergovska et al. 2014) were observed in cows with a 
nervous temperament. Cows with a nervous temperament 
had significantly higher milk yield (6546.67 kg) compared 
to animals with a calm temperament (3406.45 kg) 
(Praxedes et al. 2011). Gergovska et al. (2012) reported 
that milk yield of the nervous and very nervous cows is 
higher than in cows with medium and very calm tempera-
ment by 744.8 kg in the Holstein cows and by 445.2 kg in 
Brown Swiss ones. We did not find a significant difference 
in milk yield, milk fat and milk protein yields in cows of 
different types of NA. Milk yield ranged from 7628 kg in 
reactive cows to 7739 kg in cows with inert type of NA, 
milk fat yield ranged from 332 to 335 kg, milk protein - 
from 260 to 264 kg. This coincides with the results of re-
search Cziszter et al. (2016), Orban et al. (2011), 
Gergovska et al. (2012) who did not establish relationships 
between the temperament of cows and milk yield (Orban et 
al. 2011), milk composition traits (Gergovska et al. 2012), 
fat percentage, somatic cell count, body condition score, 

cleanliness of udder and cleanliness of hindquarter, days 
open, number of inseminations per gestation (Cziszter et al. 
2016). Numerous studies have investigated the relationship 
between the entrance order of cows in the milking parlor 
and other traits. Berry and McCarthy (2012) found a sig-
nificant (Р<0.001) but weak correlation between entrance 
order and milk yield (r=0.04) and fat content (r=0.01); 
negative correlation-between entrance order and protein 
content (r=-0.02), and somatic cell count (r=-0.05). 

In the view of Reinhardt (1973) and Gadbury (1975) be-
tween entrance order and last recent calving there was a 
significant relationship than those not having calved for a 
long period. Cows with later stages of lactation entered the 
milking parlour latterly (rs=0.334, Р<0.05). Between en-
trance order and parity of cows were found negative corre-
lations (rs=-0.319-0.325, Р<0.05) (Polikarpus et al. 2013). 
Grasso et al. (2007) have not been established correlation 
between entrance order and age of cows, they have reported 
that the Kendells coefficients of concordance both for 
primiparous and multiparous cows were approximately the 
same-0.36 (Р<0.001). The entrance order for milking was 
rather higher influenced by the stage of lactation (r=0.330, 
Р<0.01), daily milk yield (r=0.398, Р<0.001) (Varlyakov et 
al. 2011) and lactation milk yield (rs=0.22, Р<0.05) (Grasso 
et al. 2007). The Kendells coefficients increase with time 
after forming the group. After changing in group cows es-
tablished themselves into a stable position within two days 
(Polikarpus et al. 2015). It should be noted that Polikarpus 
et al. (2015) and Reinhardt (1973) came to a different con-
clusion. Age, live weight, number and stage of lactation, 
milk production and duration of milking didn’t affect the 
milking order relationship. We have been established a sig-
nificant correlation between the group preference and lacta-
tion number (r=0.19, P<0.001), as well as between group 
preference and milk yield for the current lactation (r=0.10, 
P<0.05). There was no significant relationship (r=-
0.07…0.03) between the standing position, side preference 
and age of cows and milk yield. 
 

  CONCLUSION 

In this study, it was found that cows with higher milk pro-
duction tended to enter the milking parlour in the last 
group, they preferred right or left side for milking more 
stable and chose standing position closer to the front part of 
the milking parlour. Cows with inert type of NA showed 
higher milk production. We can assume that with age the 
type of NA of cows changes from reactive to inert. Cows 
get used to the daily routine, to machine milking, so be-
come older they react more calmly to external stimuli. At 
the same time cows with excessively excitable temperament 
can prematurely culled from the herd. 
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