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ABSTRACT

The aim of this study was to investigate the effects of time in days, pregnancy and lactation stage on behaviour of cows after change 
in type of housing. Forty eight hours long observation of 40 Holstein cows was done. The activities were registered at intervals of 
10 minutes. The duration of total lying and ruminating increased (336.3 min. vs. 628.0 min., 318.0 min. vs. 325.4 min., P<0.001), 
the total time of standing decreased from the first day to the second day (1103.6 min. vs. 812.1 min., P<0.001). Number of periods 
of total lying, lying on the left and right side, and total ruminating also increased (P<0.001). The opposite course was recorded in 
the parameters of eating and total standing (P<0.001). No significant difference was noted in the stage of pregnancy factor, neither 
in duration of behaviour nor in number of periods. The longest total time of lying  was observed in animals which were in lactation 
stage from 101st to 200th day (stage 2) (P<0.01). The longest times of eating and total standing were found in cows from the 1st to 
100th day, and the shortest in cows classed in the stage 2. The highest number of periods of total lying (P<0.001), lying on the left 
and right sides were registered in cows which occurred in stage 2 (P<0.01).
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INTRODUCTION

The comfort of dairy cows could improve 
while moving animals from tie-stall to loose-housing, 
especially free-stall systems. In a tie-stall the cows are 
tied to their neck and they cannot walk around freely. It 
is generally known that free-stall housing is superior to 
tie-stall housing. Advantages include decreased bedding 
use and decreased labour for maintenance. Compared 
to tie-stall systems, free-stalls provide a more natural, 
less restrained environment for cows, allowing them 
to feed and exercise at will. Physical barrier between 
cows, including head lockers can help reduce this feed 
competition and increase feeding time (Cook, 2003; 
Keyserlingk von, Weary, 2009).

Management practices put great effort on a cow’s 
daily time budget for lying, feeding, and drinking. 
However, relocation of animals with contemporary 
regrouping is usual husbandry practice. Social stress 
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allied with increased aggressiveness, locomotion, 
and nervousness owing to the presence of unfamiliar 
environment occurred following grouping of familiar 
and unfamiliar animals (Bøe et al., 2006; Hvozdík et al., 
2003; Kottferová et al., 2008). Cows are deprived of lying 
for longer periods and abnormal behaviour patterns or 
frustration can be indicative (Munksgaard and Simonsen 
1996). According to some authors (Haley et al., 2000; 
Brouček et al., 2008), reducing the time that dairy cows 
can lie down has adverse effects on their welfare. After 
housing change cows could have more interrupted 
attempts at lying and explore the lying area more prior 
to lying down.

Cattle comfort is usually influenced by a number 
of animals, environmental and management factors such 
as parity, stage of lactation and pregnancy which can 
ultimately shorten daily lying times or increase number 
of periods (Cook, 2003; Debrecéni et al., 2009; Brouček 
et al., 2011).
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This study was conducted to determine whether 
factors of day, pregnancy and lactation stages have effect 
on behaviour after relocation to a new barn. 

MATERIAL  AND  METHODS

Forty Holstein cows at the age and live body 
weights of 1243.5 ± 112.66 days and 557.66 ± 44.90 
kg, respectively were used. The average lactation and 
pregnancy stages were 202.56 ± 134.65 and 52.02 ± 
75.22 days, respectively.

Before relocation, cows were housed in a tie-stall 
housing of the old facility. On the morning of relocation 
day, farm employees led cows to the new; rebuild facility, 
at a distance of 120 m. The rebuilt facility was free-stall 
housing with concrete alleys (2.6 m). Stalls (1.15 x 2.0 
m) were bedded with straw mattresses above the concrete 
floor covered lightly with sawdust. Cows were kept in 
two pens (movement area 7.4 m2 per animal). 

The mean daily air temperature and relative 
humidity in the housing facility were continuously 
recorded using data loggers. The mean daily air 
temperature and relative humidity in the housing facility 
were 14.9 ºC and 80.9 %, and 15.2 ºC and 87.9 % during 
the experimental period of two 24 hours observations 
respectively.

The cows were fed a mixed ration consisting 
of maize silage, lucerne haylage, lucerne hay, barley 
straw, brewer’s grain, sugar-beet pulp, and concentrate 
mixture for high-yielding cows. The total mixed diet 
was administered to troughs in the production barn by 
a feeding wagon once a day during milking. Feeding 
was allowed throughout the 24-h period, except during 
milking. These cows were driven up to a milking parlour 
when milked. 

Cows were observed during two consecutive 
days (48 hours) after moving into the rebuilt barn with 
free-stall housing. In the behavioural activity category, 
they were observed at intervals of 10 minutes for the 
following: total lying down (laterality and semi-laterality 
on the left and right side); eating; total ruminating 
(ruminating while standing plus ruminating while lying); 
total standing (with or without movement, including time 
spent in milking parlour).

The data were analyzed using a General Linear 
Model ANOVA by the statistical package STATISTIX, 
Version 9.0. There were evaluated factors of day (first, 
second), stage of pregnancy (1 - non pregnant, 2 -  
pregnant from the 21st day to five months, 3 - from five 
to nine months), and lactation stage (1 - from the 1st to 
100th day, 2 - from 101st to 200th day, 3 - after 201st day). 
The normality of data distribution was evaluated by the 
Wilk-Shapiro/Rankin Plot procedure. All data conformed 

to a normal distribution. Significant differences between 
groups were tested by Comparisons of Mean Ranks. 
Values are expressed as means ± SD. 

RESULTS  AND  DISCUSSION

The results of duration of observed maintenance 
behaviour showed that almost all activities excepting 
total standing were increasing with the day (Table 1). The 
differences between days were significant (P<0.001). The 
times of total lying and total ruminating were increasing 
(336.3 ± 171.1 min. vs. 628.0 ± 181.2 min., 318.0 ± 58.7 
min. vs. 325.4 ± 74.1 min., P<0.001), the total time of 
standing decreasing (1103.6 ± 189.5 min. vs. 812.1 ± 
197.4 min., P<0.001) from the first day to the second day.  
The cows lay longer on their left sides during both days 
(Table 1).

Number of appointed variables during the period 
also differed significantly in day’s comparison. Number of 
periods of total lying, lying on the left and right side, and 
total ruminating were increasing (P<0.001). The opposite 
course was recorded in the parameters of eating (17.46 ± 
3.56 vs. 12.73 ± 3.48, P<0.001) and total standing (24.93 
± 4.51 vs. 18.19 ± 4.44, P<0.001) (Table 2).

Our results are consistent with these previous 
studies (Soch et al., 1997; Bøe, Faeverik, 2003; Redbo 
et al., 1996; Keyserlingk von et al., 2008; Schirmann et 
al., 2001) and also indicate that regrouping and change 
of housing together influence lying behaviour and more 
specifically indicate that changes in lying behaviour due 
to regrouping are dependent upon changes in stocking 
density. The variability of the duration and the frequency 
of lying down are partly due to individual factors, such as 
the parity of the cow, heat, and partly due to management 
factors, such as housing type, amount and type of 
bedding material, and density of animals (Jensen, 1999). 
Especially primiparous cows, when first exposed to free 
stalls in a competitive environment at feeding, may have 
decreased lying time. As showed by Chaplin et al. (2000), 
time of lying is often lower than 6.25 hours per day. 

It is possibly because 48 hours observation was too 
short. According to other authors, changes in behaviour 
due to regrouping typically returned to normal in 
approximately 3 days after regrouping (von Keyserlingk 
et al., 2008). It has also been suggested that establishment 
of a new social order requires approximately one week 
for dairy cattle (Bøe, Færevik, 2003; DeVries, von 
Keyserlingk, 2004; Mačuhová et al., 2008). 

We did not find significant differences in the stage 
of pregnancy factor, neither for duration of behaviour nor 
number of periods (Table 1 and 2). Times and periods, 
and number of lying tended to be the lowest in the 
cows of the stage 2 (548.5 ± 219.5 min; 11.94 ± 5.77). In 
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relation to lying, it has been observed that pregnant cows 
discover left side laterality more (Albright and Arave, 
1997), probably because the foetus is positioned towards 
the right side of the body (Phillips et al., 2003). 

Comparing behaviour of cows according to 
stage of lactation we have found that the longest total 
time of lying was exhibited by animals occurring in 
stage 2 in contrast to stages 1 and 3 (706.3 ± 219.7 
min., 527.7 ± 238.0, 541.9 ± 233.2, P<0.01) (Table 1). 
Times of eating and total standing  had the same 
course, the longest times were noted in cows of the 
stage 1 and the shortest in cows classed in the stage 
2 (351.0 ± 73.1 min., 261.1 ± 98.8 min., P<0.001; 

Table 1:  Times of maintenance behaviour (minutes)

	
Time

		  Day			 
P / Significance

		  1		  2	
		  x ± SD		  x ± SD	

	 Total lying	 336.3±171.1		  628.0±181.2	 0.0000***
	 - left side	 196.8±139.4		  345.1±153.1	 0.0000***
	 - right side	 139.5±106.1		  282.9±160.7	 0.0000***

	 Total eating	 306.1±84.5		  302.4±91.9	 0.9812
	 Total ruminating	 318.0±58.7		  325.4±74.1	 0.0000***
	 Total standing	 1103.6±189.5		  812.1±197.4	 0.0000***

	
Time

		  Stage of pregnancy			 
P / Significance

		  1	 2	 3	
		  x ± SD	 x ± SD	 x ± SD	

	 Total lying	 548.5±219.5	 639.0±277.4	 565.7±248.9	 0.2221	
	 - left side	 310.6±166.2	 369.3±181.1	 303.3±246.3	 0.3000	
	 - right side	 237.9±155.9	 269.7±158.6	 262.4±185.5	 0.6179	

	 Total eating	 314.4±83.9	 301.7±98.1	 274.3±68.6	 0.1662
	 Total ruminating	 364.6±84.4	 348.0±89.1	 369.0±109.6	 0.6379	
	 Total standing	 891.7±229.5	 801.2±291.3	 874.1±254.6	 0.1533	

	 Time		  Stage of lactation			 
P / Significance

		  1	 2	 3	

	 Total lying	 527.7±238.0	 706.3±219.7	 541.9±233.2	 0.0043**		  1:2**;  2:3**
	 - left side	 333.6±156.3	 410.4±163.3	 275.8±200.4	 0.0066**		  2:3**
	 - right side	 194.1±157.7	 295.9±132.6	 266.1±167.6	 0.0228*		  1:2*

	 Total eating	 351.0±73.1	 261.1±98.8	 293.2±73.3	 0.0000***		  1:2***;  1:3**
	 Total ruminating	 377.2±83.9	 364.1±83.9	 349.1±95.9	 0.3202	
	 Total standing	 912.0±239.1	 733.4±242.5	 898.6±231.7	 0.0021**		  1:2**;  2:3**

	 *P<0.05; **P<0.01; ***P<0.001; SD = standard deviation 
	 Stage of pregnancy = 1 - non pregnant, 2 - pregnant from the 21st day to five months, 3 - from five to nine months 
	 Stage of lactation = 1 - from the 1st to 100th day, 2 - from 101st to 200th day, 3 – after 201st day

912.0 ± 239.1 min., 733.4 ± 242.5 min., P<0.01) 
(Table 1). High yield dairy cows had a shorter lying time 
than lower yielding cows. Disturbed rest is a stressor 
that may lead to higher concentrations of cortisol in 
dairy cattle, and may increase the risk of invasion of 
welfare and lower milk production (Tančin et al., 2007; 
Sudzinová et al., 2007).

Significant differences among stages of lactation 
were recorded in number of periods of lying activities 
only. The highest number of periods of total lying 
(P<0.001), lying on the left and right sides (P<0.01), were 
registered in cows which occurred in stage 2 (16.44 ± 
5.87, 9.04 ± 4.24, 7.41 ± 3.88). In free-stall systems cows 
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Table 2:  Number of periods of maintenance behaviour

	
Time

		  Day			 
P / Significance

		  1		  2	
		  x ± SE		  x ± SE	

	 Total lying	 7.34±4.54		  14.07±4.72	 0.0000***
	 - left side	 4.05±3.48		  7.85±3.99	 0.0000***
	 - right side	 3.29±2.86		  6.22±3.53	 0.0000***

	 Total ruminating	 14.32±2.83		  15.75±2.95	 0.0000***
	 Total standing	 24.93±4.51		  18.19±4.44	 0.0000***
	 Total eating	 17.46±3.56		  12.73±3.48	 0.0000***

	
Time

		  Stage of pregnancy			 
P / Significance

		  1	 2	 3	
		  x ± SE	 x ± SE	 x ± SE	

	 Total lying	 11.94±5.77	 14.53±6.37	 12.14±5.50	 0.1438
	 - left side	 6.46±4.11	 7.87±4.01	 6.48±4.93	 0.2914
	 - right side	 5.48±3.80	 6.57±4.17	 5.67±4.48	 0.4623

	 Total ruminating	 16.33±3.50	 15.83±3.82	 16.38±5.00	 0.8198
	 Total standing	 18.96±5.99	 17.27±7.09	 18.76±7.82	 0.4921
	 Total eating	 13.68±4.31	 12.50±5.16	 12.81±4.97	 0.4540

	 Periods		  Stage of lactation			 
P / Significance

		  1	 2	 3	

	 Total lying	 10.77±5.44	 16.44±5.87	 12.00±5.52	 0.0003***		  1:2***;  2:3**
	 - left side	 6.41±3.42	 9.04±4.24	 6.02±4.45	 0.0067**		  2:3**;  1:2*
	 - right side	 4.36±3.88	 7.41±3.88	 5.98±3.88	 0.0077**		  1:2*

	 Total ruminating	 16.26±3.10	 16.44±3.72	 16.09±4.37	 0.9228
	 Total standing	 18.95±5.90	 15.92±5.50	 19.44±7.25	 0.0641
	 Total eating	 13.92±4.28	 12.00±4.80	 13.37±4.75	 0.2457

	 *P<0.05; **P<0.01; ***P<0.001; SE = standard deviation 
	 Stage of pregnancy = 1 - non pregnant, 2 - pregnant from the 21st day to five months, 3 - from five to nine months 
	 Stage of lactation = 1 - from the 1st to 100th day, 2 - from 101st to 200th day, 3 – after 201st day

have the opportunity for social contact with other cows, 
but are often required to compete for access to resources 
including feed and stalls. 

Our results indicate that farmers may be able to 
alleviate the negative effects of regrouping on behaviour 
and welfare of dairy cows. Relocation of dairy cattle to a 
new facility and housing type offers many benefits. But, 
there is the potential for adverse effects.
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