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Abstract. The purpose of this study was to investigate the effect of dairy cows removing from tie-stall building to 

cubicles on milk yield and behaviour. In the tie-stall housing barn cows were milked by pipeline milking system, after 

removing to a herringbone parlour. Decrease of milk was higher in not pregnant cows (8.08 kg vs. 6.38 kg, P<0.05), 

these cows showed higher increase of milk yield on the 14th day (11.12 kg vs. 5.81 kg, P<0.05). Cows on the second 

lactation demonstrated higher milk yield before the move (35.31 kg vs. 25.42 kg, P<0.001), after removing (25.79 kg 

vs. 21.15 kg, P<0.05), and also on the 14th day (36.63 kg vs. 26.44 kg, P<0.01). Milk production differed significantly 

in the stage of pregnancy; the highest decrease after removing was found in cows in the second stage (9.49 kg) and the 

lowest decrease in cows in the third stage (4.04 kg) of pregnancy. The increase of the amount of milk on the fourteenth 

day was the greatest in non-pregnant cows (11.11 kg) and the lowest in cows in the third stage of pregnancy (3.40 kg, 

P<0.01). There were no differences in behavioural parameters, order at milking, preference in side at milking, and 

social index. These results indicate that removing influences the milk yield but not behaviour at milking. 
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Introduction. Many of the high-yielding cows 

continue to be housed and milked in labour-intensive 

barns. The new technologies and techniques used in dairy 

cattle farming can result in increases of milk production 

(Bencsik et al., 2006a; Cubon et al., 2008). The 

replacement of old barns with new housing has brought 

with it a change in the life style of the dairy cattle 

(Broucek et al., 2008; Kulpys et al., 2010). These trends 

have been accepted by producers without adequate data 

on the long-term influence of such confinement on the 

comfort, welfare, and milk production (Soch et al., 1997; 

Kartal et al., 2011). The multiple stressors associated with 

the removing of cows can lead to changes in endocrine 

hormones and milk efficiency (Falkenberg et al., 2013). 

Broucek et al. (2012) investigated the effects of housing 

change on cows during 48 hours. The duration of lying 

and ruminating increased whereas the time of standing 

decreased.  The longest time of lying occurred in the 

lactation stage from 101st to 200th day. Replacing and 

introducing individuals change the structure and ranking 

order of the herd. After mixing, cattle typically have a 

period of social instability while dominance relations are 

established (Kondo and Hurnik, 1990; Broucek et al., 

2011a). Also, the physical restrictions given by the size, 

use and the design of different parts of the barn have a 

major impact on the behaviour of housed cattle.  

Transition to a new way of milking significantly alters 

the behaviour of cows. Dairy cows have a firm position in 

the hierarchic steps within the group and respect an order 

also for entry to milking. Adamczyk et al. (2011) 

recorded significant positive correlations of succession 

between the cows during individual milking. Some 

studies have shown that milking order may be influenced 

by social hierarchy (Reinhardt and Reinhardt, 1981). 

Hopster et al. (1998) wrote that some cows were very 

consistent in the choice of one side of the milking parlour. 

Inability to voluntarily enter into preferred side of the 

entrance deteriorates cow comfort and cows milked in the 

non-preferred side decreased milk yield. Gadbury (1975) 

found that 39.5 % of cows from the total of 200 heads 

showed high consistency in preferring one side in the 

milking parlour. Tanner et al. (1994) recorded 46.3% of 

strong side preferences.   

The objective of this study was to investigate how 

factors of pregnancy, lactation order, and stage of 

pregnancy affected cow’s milk yield, order, and side at 

milking after removing from tie-stall building to cubicles. 

 

Materials and methods. We assessed 41 Holstein 

cows. They were removed from the old barn with tie-stall 

housing into the new barn with cubicles housing. In the 

tie-stall housing barn cows were milked by pipeline 

milking system twice a day. All cows were fed with total 

mixed ration throughout the study. The last two individual 

milk yields were recorded during the evening and 

morning milking on the day before removing (DBR). The 

first milking after relocation was in the evening and the 

second one next morning on the first and second days 

after removing (DAR1) respectively. Decrease of the 

amount of milk on the first day DDAR (compared DBR 

and DAR) and increase the amount of milk on the 

fourteenth day ID14 (compared DAR and D14) was 

calculated.  

Cows were milked in a 2 x 5 herringbone parlour. 

Individual milk yields (25 days), used order (from 1 to 

10), and side (left=1 or right=2) were recorded 
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electronically at each morning and evening milking 

(totally 22 milkings). In addition, identification of the 

milking stall of cows also was monitored visually. The 

behaviour of a cow was recorded by continuous 

observation, from entering the parlour until milking had 

started. The means of side choices were calculated from 

the sums for sessions at morning and for sessions at 

evening milkings. 

The social dominance rank was determined by 

recording herd mate encounters during 1 h feeding on 

access to limited amounts of feed (three consecutive days, 

from 25th to 27th days after removing). The social index 

was calculated by dividing the number of win duels by the 

number of total duels. 

The data were analyzed using a General Linear Model 

ANOVA by the statistical package STATISTIX, Version 

9.0. There were evaluated factors of pregnancy (pregnant, 

N = 21; not pregnant, N = 20), lactation order (first 

lactation, N = 18; second lactation, N = 23), and stage of 

pregnancy (non-pregnant, N = 20; pregnant from the 21st 

day to 150th day, N = 9; pregnant from 151th day to 240 

days, N = 12). The dependent variables included all 

measures of milk yield, order at milking (from 1 to 10), 

and side at milking (left, right). The normality of data 

distribution was evaluated by the Wilk-Shapiro/Rankin 

Plot procedure. 

The normality of data distribution was evaluated by 

the Wilk-Shapiro/Rankin Plot procedure. Significant 

differences between groups were tested by Comparisons 

of Mean Ranks. Values are expressed as means ± SD. The 

comparison between left and right side were calculated by 

the paired t test. The correlations between behaviour and 

milk yield were calculated using the Spearman rank 

correlation coefficient.  

 

Results. Milk yields before and after removing 

according to the observed factors is shown in Fig. 1–3. It 

is obvious that cows decreased production in all recorded 

groups in comparison of DBR and DAR. Significant 

effect of pregnancy was calculated in variables DDAR 

and ID14. Decrease of milk was higher in not pregnant 

cows (8.08 ± 7.37 kg vs. 6.38 ± 5.00 kg, P<0.05). 

Similarly, these cows showed higher increase of milk 

yield on the 14th day; ID14 significantly differed (11.12 ± 

7.84 kg vs. 5.81 ± 5.53 kg, P<0.05) (Table 1). 
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Fig. 1. Milk yield before and after removing according to lactation order 

0 = last day before relocation; 1 = first day after relocation; Parity: 1 (N=18), 2 (N=23); 
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Fig. 2. Milk yield before and after removing according to pregnancy 



ISSN 1392-2130. VETERINARIJA IR ZOOTECHNIKA (Vet Med Zoot). T. 68 (90). 2014 

 

 18

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Day

M
il
k
 y
ie
ld
 i
n
 k
g
  
 '

Pregnancy stage 1 Pregnancy stage 2 Pregnancy stage 3

 
 
Fig. 3. Milk yield before and after removing according to pregnancy stage 

0 = last day before removing (DBR);   1 = first day after removing (DAR); Stages (1 = non pregnant, N = 20;  

2 = pregnant from the 21st day to 150 th day, N = 9;  3 = pregnant from 151th day to 240 days, N = 12) 

 

Table 1. Milk yield according to pregnancy (kg) 

 

Measuring parameter 
1 

⎯x ± SD 

2 

⎯x ± SD 
Significance 

DBR 29.45 ± 7.10 32.56 ± 7.26 NS 

DAR 23.07 ± 5.36 24.48 ± 8.83 NS 

D14 28.88 ± 7.83 35.59 ± 8.77 NS 

DDAR (DBR – DAR) 6.38 ± 5.00 8.08 ± 7.37 * 

ID14 (D14 – DAR) 5.81 ± 5.53 11.12 ± 7.84 * 

Pregnancy (1 = pregnant, N = 21; 2 = not pregnant, N = 20); DBR (last day before removing), DAR (first day after 

removing), DDAR (decrease the amount of milk in the first day), D14 (fourteenth day after removing), ID14 

(increase the amount of milk on the fourteenth day); *P<0.05; SD = standard deviation; NS = non-significant 

 

Cows on second lactation demonstrated higher milk 

yield not only before the move (DBR), but also after 

removing (DAR) (35.31 ± 6.14 kg vs. 25.42 ± 4.15 kg, 

P<0.001; 25.79 ± 8.20 kg vs. 21.15 ± 4.73 kg, P<0.05), 

and on the 14th day (D14) (36.63 ± 7.79 kg vs. 26.44 ± 

6.71, P<0.01), respectively. Decrease of milk immediately 

after removing (DDAR) was significantly lower in 

primiparous cows (4.26 ± 3.74 kg vs. 9.51 ± 6.89 kg, 

P<0.01), but increase on the 14th day (ID14) was also 

lower than in second lactation cows (5.29 ± 6.45 kg vs. 

10.83 ± 6.92 kg, P<0.05) (Table 2).  

 

Table 2. Milk yield according to lactation order (kg) 

 

Measuring parameter 
1 

⎯x ± SD 

2 

⎯x ± SD 
Significance 

DBR 25.42 ± 4.15 35.31 ± 6.14 *** 

DAR 21.15 ± 4.73 25.79 ± 8.20 * 

D14 26.44 ± 6.71 36.63 ± 7.79 ** 

DDAR (DBR – DAR) 4.26 ± 3.74 9.51 ± 6.89 ** 

ID14 (D14 – DAR) 5.29 ± 6.45 10.83 ± 6.92 * 

Lactation order (1 = first lactation, N = 18; 2 = second lactation, N = 23); DBR (last day before removing), DAR 

(first day after removing), DDAR (decrease the amount of milk in the first day), D14 (fourteenth day after 

removing), ID14 (increase the amount of milk on the fourteenth day); *P<0.05; **P<0.01; ***P<0.001; SD = 

standard deviation 

 

Milk production differed significantly also in the stage 

of pregnancy (Table 3). The highest decrease after 

removing (DDAR) was found in cows in the second stage 

(9.49 ± 4.30 kg) and the lowest decrease in cows in the 
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third stage (4.04 ± 4.25 kg) of pregnancy.  The increase of 

the amount of milk on the fourteenth day (ID14) was the 

greatest in non-pregnant cows (11.11 ± 7.85 kg) and the 

lowest in cows on the third stage of pregnancy (3.40 ± 

5.72 kg, P<0.01). Close relationships were calculated 

between DDAR and ID14 (r = 0.6870***), also between 

DDAR and D14 (r = 0.3306*). 

There were no differences in behavioural parameters, 

order at milking, preference in side at milking, and social 

index. However, significant relationships were found 

between changes in milk (DDAR) and behaviour at 

milking (order and preference), between milk change 

(DDAR) and social index (Table 4).  

 

Table 3. Milk yield according to stage of pregnancy (kg) 

 

Measuring parameter 
1 

⎯x ± SD 

2 

⎯x ± SD 

3 

⎯x ± SD 
Significance 

 

DBR 32.56 ± 7.26 34.61 ± 7.33 25.57 ± 3.80 ** 
2:3** 

1:3** 

DAR 24.48 ± 8.83 25.12 ± 6.86 21.53 ± 3.46 NS N.S. 

D14 35.59 ± 8.77 34.15 ± 7.04 24.93 ± 5.97 NS N.S. 

DDAR (DBR – DAR) 8.08 ± 7.37 9.49 ± 4.30 4.04 ± 4.25 ** 
1:3** 

2:3* 

ID14 (D14 – DAR) 11.11 ± 7.85 9.03 ± 3.35 3.40 ± 5.72 ** 1:3** 

Stage of pregnancy (1 = non pregnant, N = 20; 2 = pregnant from the 21st day to 150th day, N = 9; 3 = pregnant from 

151st day to 240 days, N = 12); DBR (last day before removing), DAR (first day after removing), DDAR (decrease 

the amount of milk in the first day), D14 (fourteenth day after removing), ID14 (increase the amount of milk on the 

fourteenth day); *P<0.05; **P<0.01; SD = standard deviation 

 

Table 4. Relationships between DDAR and other 

parameters 

 

Activity 
Correlation 

coefficient 

Order at all milkings 0.9000** 

Order at evening milkings 0.9747*** 

Side preference at all milkings 0.4745** 

Side preference at evening milkings  0.5565** 

Social index 0.3156* 

*P<0.05; **P<0.01; ***P<0.001 

 

Activities order at all milkings and evening milkings 

correlated with DDAR positive and mostly was high (r = 

0.9000**, r = 0.9747**). Similarly, choices of side in 

parlour during all milkings and at evening milkings also 

were positive and significant (r = 0.4745**, r = 

0.5565**). A significant relationship between social index 

and decrease of the amount of milk on the first day 

(DDAR) was found (r = 0.3156*).  

 

Discussion. In the present study, significant decrease 

of milk production was found immediately after 

removing. However, the loss of performance did not last 

long, milk yield showed a significant increase on day 14, 

but later it decreased as lactation advanced. Ask ourselves 

why the yield quickly settled? The used Holstein breed of 

cows is very adaptable (Soch, 2005; Marsalek et al., 

2008). High-yielding herd must be able to quickly adapt 

to change of environment (Appleby and Hughes, 1997; 

Mihina et al., 2012; Adamczyk et al., 2013). According to 

Broucek et al. (2011b) and Bencsik et al. (2006b), farm 

animals are learning constantly about their environment, 

feeding schedules, and the movements required of them. 

Technological systems with loose housing require well 

learned and tolerant animals with good orientation ability 

(Grandin, 1999; Koolhaas et al., 1999). This is related to 

positive and significant relationships between DDAR and 

ID14, also between DDAR and D14. The higher was the 

decrease in milk yield, the greater was its increase on the 

14th day. Removing did create a prolonged stress, but 

overall, cows quickly adapted to the new facility. 

We compared milk yield of cows on the basis of three 

factors, especially on decrease of milk on the first day 

after removing and increase of milk on the fourteenth day. 

The decrease of milk was higher in not pregnant cows. 

Actually, these cows were in early lactation, they yielded 

the most and removing had them greater influence. As 

expected, milk yield was greater from the second lactation 

cows than from the first lactation cows. Soch et al. (1997) 

and Pence et al. (2005) found that milk yield was 

significantly reduced in subordinate cows following 

relocation. Immediately after removing, overcrowding of 

cows can cause a decrease in animal welfare, since cows 

are forced to spend more time in the alleys rather than in 

free stalls. Milk yield changes indicated that subordinate 

cows, and they could account for the majority of cows, 

did not adapt to relocation as well as dominant cows. 

Regrouping affected the dominance ranking (Cote, 2000; 

Gonzales et al., 2003; Tongel and Broucek, 2010).  

Significant differences between groups were 

especially obvious in animals in the first and third 

pregnancy stages. The lowest production was found in the 

third stage of lactation. This is in harmony with prolonged 

lactation. Milk yield changes depending on the stage of 

pregnancy. Our results are indirectly supported by 

previous results showing that cows in the early and late 

stages of pregnancy may be more susceptible (Marsalek et 

al., 2008; Micinski et al., 2010; Antanaitis et al., 2010; 

Proudfoot et al., 2013). 

There were no differences in behaviour during milking 

between treatments. Although in dairy herds a 
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considerable number of cows express a clear preference 
for the side of the milking parlour. We suppose that 
milking order is closely connected with social dominance. 
Although the relationship between order and lactation 
number was not significant, other authors (Arave and 
Albright, 1975; Johansson et al., 1999; Grandin, 2003) 
reported that at the beginning of lactation, some of the 
first lactation females are usually forced onto a platform 
to be milked and the cows are allowed to stay there for 
some time, since they have excellent long-term memories 
of handling procedures. In such cases, parlour training 
would facilitate entry for milking and would lead to a 
more well-being state during milking (Villagra et al., 
2007). It would be very detrimental for milk production if 
a cow becomes afraid of the milking parloru. It is 
essential that the first experience of a primiparous cow in 
the milking parlour is good. The first experiences make a 
big impression on animals. If a cow falls down the first 
time she enters the parlour she may develop a fear 
memory that is associated with the parlour. If an animal 
has a painful or scary experience the first time it enters a 
new place, then the fear memory is associated with the 
new place (Grandin, 1998). 

The significant correlation coefficients between 
decrease of the amount of milk on the first day (DDAR) 
and behavioural activities during milking proved that 
cows’ milk yield is related to their order of entry into the 
milking parlour and choice of side. However, it is not 
clear whether the milking order is manifested also during 
the second half of lactation or the third stage of 
pregnancy, when less milk is produced (Margetinova et 
al., 2003). No correlations were found between cows’ 
social index and the order of entry into the milking 
parlour. However, positive and significant relationships 
were recorded between the decrease of milk on the first 
day (DDAR) and social index.  

 

Conclusions. Relocation to a new facility had a 
negative effect on milk yield by cows. Returning to the 
hypotheses posed at the beginning of this study, it is now 
possible to state that factors of pregnancy, lactation order, 
and pregnancy stage have a significant effect on milk 
production after removing to a new barn alone. The 
treatment was not manifested significantly in the 
behaviour at the milking. 

We concluded also that the mixing of multi- and 
uniparous cows can cause disruption to their maintenance 
and social behaviour, which results in a reduction of milk 
yield. The evidence from this study suggests that lack of 
housing comfort and developed stress are apparent in 
reduced lying time. It is unconditionally necessary to 
improve the practical procedures that may disturb cows 
entering the milking parlour. 
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