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Behaviour of cows in milking parlour

I. Varlyakov *, V. Radev, Т. Slavov, N. Grigorova

Department of Morphology, Physiology and Animal Nutrition, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. Milking behaviour of 102 dairy, cows (Brown cattle breed - imported from Austria) was studied by computer monitoring system in 3 periods: Period 
1(P1) - 60 days after the group formation, Period 2 (P2) - 120 days after P1 and Period 3 (P3) - 120 days after P2. An entrance order in the milking parlour was 
established, that is preserved over the lactation. Kendall coefficients ranged between 0.373–0.421 (P<0.001), increasing with time after forming the group. The 
entrance order for milking was mostly influenced by the stage of lactation (r=+0.330, P<0.001) and at the least extent – by the daily milk production (r=0.398, 
P<0.001). A preference towards the milking side was observed in more than half of cows (50.2%). Their share increase as followed: 40.5%  P1, 42.1%  P2, and 
68.1% – P3. In a herd of 100 cows, three groups are formed with respect to the entrance order for milking: 16% that tended to enter first, 18-25% that are always 
the last, and the largest, 'tolerant” group of 50-66%. Highly productive cows are never the majority among those that are first or last to enter for milking. 
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specific side of the parlour in 30% tо 50% of cows. Similar results Introduction
were obtained in previous studies of ours in Holstein cows. By 
discrete variable analysis, it was shown that regardless of the After feeding, the proper milking determines to a significant 
season and the physiological state, 64-66% оf cows within a group extent the maximum utilization of the genetic potential of animals 
preferred a specific side of the milking room (Varlyakov et al., 1989).and the quality of produced milk. As half of total labour costs are 

The aim of the study was fulfilled by implementation of the related to milking, the efforts of numerous researchers are focused 
following tasks: to provide evidence for the existence of  order of on improvement of this process. This is achieved mainly through 
entering the milking parlour; to establish the main factors influencing introduction of equipment at a completely different level and 
this order and to investigate the preference for a determinate side of automation of most milking processes. Often, the results are not 
milking parlour.positive or differ from what was anticipated. The primary reason is 

the lack of conformance to the biological needs of animals. Taking 
into consideration the world tendencies, it is beyond any doubt that in 

Мaterial and methodsthe future the number of cows milked in milking parlours will be 
continuously increasing. This determines the importance of data 
related to their behaviour when this milking technology is practiced. The survey was conducted in thea family dairy farm named 

In general, factors influencing the productivity of dairy cows “Land O' Lake” near the town of Nova Zagora, distinguished by the 
could be divided into two groups – endogenous and environmental. following features:
It is thought (Varlyakov, 1992; Hassegawa et.al., 1997) that Type of building - half open - its southern longitudinal wall is 
endogenous factors could be further divided into: individual traits missing is replaced by a curtain, which wais closed in whole or in part 
that are inherited (breed, age, lactation stage etc.) and acquired depending on the speed of wind, the temperature or in case of rain. 
traits, manifested through the hierarchical order, aggression, There are three rows of individual stalls, a row of internal columns 
dominance etc. One of factors that have an effect on the degree of and the roof is plasticized steel sheet, insulated with 4 cm 
milking and milk production is the duration of waiting room stay. It is polyurethane. 
recommended to carry out milking without a stay, but in practice this Group size - more than 100 cows, which strongly influences 
is hard to accomplish. Previous research of ours has shown that the their social behaviour.
30-minute waiting room stay is the critical limit for the normal milk let- Milking parlour - type herringbone, equipped with all necessary 
down reflex to work (Varlyakov, 1989; Varlyakov, et al., 1990). technical facilities. Before entering the milking zone, animals are 

The order of entry of cows in the milking parlour is still staying in the entrance (waiting room), situated in the central part of 
disputable. Some authors believe that cows enter in a strictly defined the manufacturing building.
order, while others – that such order does not exist. Until recently, it Food – fodder is distributed through a feed-mixer on a trailer 
was thought that if cows receive fodder during milking, this is located on the crib two perpendicular sides of the yard.  
accepted as a positive stimulus (Lauwere еt al., 1988, Ceballos et. Regulation of the microclimate – a curtain fitted into the room 
al, 2002). At present, feeding in the milking parlour could be instead of a south wall, which is closed in whole or in part depending 
practically seen nowhere due to the increased resulting dust and the on the speed of airflow, the temperature, in case of rainy weather. 
more expensive equipment without positive effect on production Moreover, the cows have free access to concrete yard with installed 
rates. Several authors (Tanner et al., 1994; Hopster et al., 1998; watering equipment. Cows are able to use for rest three longitudinal 
Grasso et al., 2007) have observed a preference to entry from a rows of individual cubicles, located in the building.

* e-mail: ivanvar@uni-sz.bg
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Experimental Animals frequency for the left and right parlour sides. The preference was 
It has been studied The behaviour of dairy, Brown cattle breed - accepted as statistically significant at P<0.01 (valid for more than 

imported from Austria was. studied. The Aanimals (mainly mated 60% оf observed cases). The correlation coefficients (r) between the 
heifers) were purchased from private farms in different regions of entrance order in the milking parlour and each of day of lactation, 
Austria. A total of 102 cows were monitored to collect data as daily milk production and milk yield per lactation, were computed.
followed: order of entry into the milking parlour, side of milking (left or 
right side of the milking equipment), daily milk yield, day of lactation, 
milk yield per lactation

Results and discussionEthological methods
A direct monitoring of milking behaviour was performed in three 

st th nd rd The results from the present study demonstrated that in the 48-hour periods: 1  – on 60  day after the group formation, 2  and 3  
group of cows, an entrance order in the milking parlour was – in the intervals of 120 days after that. The following behaviour 
established, that is preserved over the lactation. Kendall coefficients stereotypes were registered: signs of discomfort, abnormal 
ranged between 0.373-0.421, increasing with time after forming the behaviour, communication, postures for maintaining the hierarchical 
group (Table 1). Attempting to discover the factors related to this order.
order, we analyzed the results and computed the correlation The order of entry as well as the preference to a side in the 
coefficients between the individual ranks of cows and data for daily milking parlour was registered with a computer system, part of the 
milk yield, lactation milk yield and the stage of lactation. By the milking equipment and videocameras. This way, the impact of 
second month after the group formation, the three studied human presence on cows' behaviour was eliminated. The individual 
parameters correlated inversely with highest value of the traits of animals forming the so-called first, middle and last parts 
relationship between the daily milk production and the entrance entering the milking parlour were investigated. 
order (r=0.247). The negative correlation became more pronounced Statistical methods
with time (r=0.398 300 days after formation of the group). The All data were processed with statistical software under 
relationship with lactation yield was very weak with tendency to Windows: SAS (Statistical Analysis System package, 1990), SPSS 
increase up to +0,039. Most consistent changes were observed for Statistics 17.0 and Excel. The consistency of the order of entry into 
the stage of lactation – the correlation coefficient attained r=+0.330, the parlour was assessed by the Kendall coefficient of concordance 
evidencing a significant effect of this parameter on the order of entry – W. The preference of each cow to a specific milking side was 

2 for milking (Figure 1). cevaluated by  one sample test, using the value of 50% as expected 

Table 1. Consistency of entrance order into the milking parlour (Kendall's W coefficient)

Periods of investigation n W 
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 Figure 1. Influence of productivity level and stage of lactation on the entrance order into the milking parliour 
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The literature reports are numerous but contradictory. Rathore first for milking.
(1982) have established a statistically significant linear regression Taking into consideration the fact that practically, a part of cows 
relationship between the entrance order and milk production. Cows were forced to take a milking position, our results showed 
that are milked earlier produce more milk than those milked later. convincingly that the animals built a sustainable reflex to the milking 
Similar results were reported by other researchers. They assume side. A preference towards the milking side was observed in more 
that milking is accepted by cows as a kind of reward and more than half of cows (50.2%). Their share increase as followed: 40.5%  

st nd rdproductive animals aimed to receive this reward sooner (Rathore, 1  period, 42.1%  2  period, and 68.1% – 3  period. Cows that do not 
1982; Paranhos et al., 2001). According to Reinhardt (1973), observe a specific order for different milking sessions, were usually 
however, the order of entry is not related to milk production but to the with impaired milk let-down reflex manifested with prolonged latent 
hierarchy rank of the animal, while Bouissou et al. (2001) and period and milking time, reduced rate and impaired dynamics of milk 
Wasilewski (1999) assume that the entrance order for milking is not a ejection. Such animals occupied the milking sites unwillingly, and 
species-specific trait of cattle living in groups, but rather a often only by force.
behavioural trait of dairy animals reared under specific conditions In a herd of 100 cows, three groups (quotas) entering the 
created by humans. milking parlour are formed: 16% attempted to enter first, another 18-

Previous studies of ours with Holstein cows over a 2-year period 25% remain always last and the biggest group is that of “tolerant” 
allowed assuming that an entrance order for milking has been cows – 50-66%. Data presented on Figure 2 showed a marked 
established in the group that remained almost unchanged over the preference for milking side among animals entering last for milking 
lactation (Varlyakov, 1989; Tossev et al., 1989). Cows with higher (over 70%). It should be noted that this tendency was exhibited 
milk productivity tended, although less distinctly, to be among the during all three observation periods. Having established that three 
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Figure 2. Degree of preference expressed as proportion of entrance order into the milking parlour 

Figure 3. Cow’s characteristics - “First quota”
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groups of cows were formed in the herd, we aimed to investigate the traits of cows forming the predominant “middle” quota (about 60%), 
individual traits of animals in them and their change over time. we have established that these were highly productive animals – 

Figure 3 presents the deviations from the herd average with lactation milk yield by 22% higher than the average one (Figure 
parameters for the so-called “first” group – cows first to enter for 5). These cows formed the average values of the daily milk 

th production and lactation day (with the exception of the first 60 days milking. By the 60  day, these were animals in a more advanced 
when they were in early lactation).stage of lactation, with lower lactation milk yield and average daily 

milk production close to the herd average production. After 4 
months, the values of all parameters were very close to the herd 

rdaverage ones. By the 3  period, cows that were first to enter for Conclusions
milking had a higher daily milk yield, lower lactation milk yield and 
were in a earlier stage of lactation. Cows from the “last” quota (Figure Cows observed a specific order when entering the milking 
4) were always with a lower lactation milk yield and were in a later parlour. The entrance order for milking was mostly influenced by the 
stage of lactation as compared to herd average. Investigating the 

Figure 5. Cow’s characteristics - “Middle quota”

Figure 4. Cow’s characteristics - “Last quota”
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stage of lactation and at the least extent – by the daily milk heart rate during milking. Applied Animal Behavior Science, 55, 213-
production. Cows exhibited a clear preference to milking side, 229.
especially marked in animals that were last to enter the parlour (over Lauwere C, Hendriks M, Metz J and Schouten W, 1988. 
70%). In a herd of 100 cows, three groups are formed with respect to Behaviour of dairy cows under free or forced cow traffic in a 
the entrance order for milking: 16% that tended to enter first, 18-25% simulated automatic milking system environment. Applied Animal 
that are always the last, and the largest, 'tolerant” group of 50-66%. Behaviour Science, 56,1, 13-28.
Highly productive cows are never the majority among those that are Tanner M, Grandin T, Cattell M and Deesing M, 1994. The 
first or last to enter for milking. relationship between facial hair whorls and milking parlour side 

The analysis of results did not allow us to determine precisely preference. Journal of Animal Science, 72, 207.
the proportion of the effect of individual traits or the environment on Tossev A, Varlyakov I and Sivkova K, 1989. Cow's behaviour in 
the normal milk let-down reflex. It could be however affirmed that in industrial type of housing. A review. Academy of Agriculture, Sofia, 
all instances, the specific traits of cows in a successful production ISBN 636.2:612.8:591.5:338.924(047).
system should be taken into consideration. In general - the Paranhos da Costa M and Broom D, 2001. Consistency of side 
conclusion with most substantial practical effect is that when rearing choice in the milking parlour by Holstein-Friesian cows and its 
conditions induce an impaired entrance order in the milking parlour relationship with their reactivity and milk yield. Applied Animal 
and/or do not allow cows taking the preferred milking site, we prеdict Behaviour Science, 70, 177-186.
stress in animals and productivity breakdown. Rathore A, 1982. Order of cow entry at milking and its relationship 

with milk yield and consistency of the order. Applied Animal Ethology, 
8, 45-52.
Reinhardt V, 1973. Social rank order and milking order in cows. 
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