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Introduction indices, which point out some flaws in the management and design 
of the rest cubicles.

In practice, several comfort indices are used for dairy cows. The Studies throughout the last decade have shown that behaviour, 
general lying index is not used often because it does not take into welfare and comfort of farm animals have a significant effect on their 
consideration the time spent feeding (Overton et al., 2003). In most productivity and health condition. Welfare is a concept, which 
cases, three comfort indices are applied to dairy cows, through includes the animals' physical as well as psychological health, as 
which breeding conditions at the farms can be evaluated, specifically well as is defined as a term referring to the animals' capacity to cope 
the cow comfort index (CCI), stall usage index (SUI) and stall with the conditions of the environment and the own internal 
standing index (SSI) (Nelson, 1996; Overton et al., 2003). The SUI is conditions (Boone, 2009). The greatest environmental influence 
used more often because it takes into account the cows' feeding upon dairy cows is exerted by the conditions within the building they 
times (Overton et al., 2003). High values of CCI are an indication of are kept in. One of the most important criteria in designing the 
very good welfare and dairy cow comfort (Uzal, 2013). The main premises for housing of dairy cows is to ensure comfortable areas for 
disadvantage of CCI, according to Grant (2009) is that it does not lying down (Ito et al., 2009). Dairy cows' comfort is determined to a 
account for the time the cow spends lying down. Cook et al. (2005) great extent by the interaction between the cows and their resting 
studied the relation between CCI, SUI, and the total time for lying areas. In the case of free range husbandry with individual cubicles 
down. As a result of their studies, they proposed another index – the for rest, these cubicles have a major role in the comfort of dairy cows, 
SSI, which reflects the share of cows standing up.which means that all elements of a cubicle's design must be taken 

The features of the rest cubicle such as width, length, neck rail into consideration. A number of studies have examined the effect of 
and chest board position, have a significant effect on the cows' the different materials used for cubicle bedding, as well as the effect 
comfort and the SUI (Philipot et al., 1994; Espejo and Endres, 2007; of the cubicle's technological parameters on the cows' behaviour 
Dippel et al., 2009). Another technological element, which has an while resting (Varlyakov et al., 2007; Boone, 2009). Monitoring of the 
influence on comfort indices is the presence and type of used cubicle usage is a difficult task because it requires a lot of time and 
bedding (Cook et al., 2005; Hippen et al., 2007). According to equipment, e.g. video surveillance (Wagner-Storch et al., 2003). 
Mattachini et al. (2011) comfort indices in cows can be viewed as Various methods for quantitative measurement of dairy cows 
indices of their activity. When these indices are determined comfort have been developed over the years. They consist of 
accurately and correctly, the information derived through them can 
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Abstract. The study was conducted at 3 cattle farms within three regions of Southern Bulgaria – Stara Zagora, Haskovo and Plovdiv. At all three farms, rearing 
of the cows was in free groups with individual rest cubicles in within a semi-open building. The daily regimen was different. At the three farms, the separate 
technological elements of the cubicles were different with the exception of the neck rail height, which was the same – 120 cm. The cubicle flooring was also 

2 2 2different (2.14 m , 2.31 m and 2.37 m ), as well as the bedding usage (straw mixed with composted manure, rubber mat and straw + composted manure). There 
was a significant influence of the farm and the season on the three comfort indices of cows (cow comfort index (CCI), stall usage index (CUI), stall standing 
index (SSI)). A significant effect of the hour of measurement was found only in the SUI. The small distance between the front of the cubicle and the neck rail (21 
cm), and between the rear of the cubicle and the neck rail (140 cm) led to lower values of CCI (65.46% and 66.37%) and SUI (44.51% and 37.46%), as well as 
high values of SSI (17.52% and 13.35%). The type of the used bedding also had an influence – these indices had the highest values when the bedding was 
straw mixed with composted manure, instead of a rubber mat. The larger distance from the neck rail to the front of the cubicle (65 cm), the optimal distance from 
the neck rail to the rear of the cubicle (150 cm) and a soft bedding of straw mixed with composted manure provided better comfort to the cows, respectively CCI 
– 78.43%, SUI – 54.34% and SSI – 9.83%. Season had a significant influence on the values of the comfort indices, with lower values of CCI and SUI and higher 
values of SSI in the summer months, compared to the autumn. The feeding regimen and the milkings number also affected the comfort indices of dairy cows. 
Their evaluation must be conducted in accordance with the specific farm's regimen.

 

Keywords: dairy cows, cows comfort indices, type of farming, season, assessment

Abbreviations: CCI – cow comfort index, SUI – stall usage index, SSI – stall standing index
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be used for the detection and prevention of potential diseases in Plovdiv municipalities. In all farms, the breeding dairy cows were 
cows. The measured values for these indices, according to Garcia Black-and-White, Holstein Friesian type cows. They were housed in 
and Endres (2008), can also be used as criteria for the duration of free groups with individual resting cubicles inside a semi-open 
cows' productive life. building. Feeding was conducted freely with a total mix ration. The 

With the introduction of new dairy cow production systems, the differences were primarily in the daily regimen:
requirements for the comfort provided by their cubicles have · The farm at the village of Spasovo, Stara Zagora region 
increased. This necessitates a more in-depth analysis of (Dairy farm - 1; DF-1), has a capacity of 500 dairy cows. Feed was 
quantitative evaluation of comfort. Numerous new cattle farms have provided at 08:00 and 16:30 hours. Milking is done three times of the 
been built in Bulgaria during the last few years, and most of them are day, at 05:00, 13:00 and 19:00 hours;
designated for freestall rearing. The construction and · The farm at the village of Lenovo, Plovdiv region (Dairy farm-
implementation of separate technological elements is done on the 2; DF-2), has a capacity of 500 dairy cows. Feed was provided at 
basis of outdated norms and requirements. At many sites, the 08:00 and 16:30 hours. Milking was done three times at the day, at 
resolving of certain issues uses norms and technical solutions 05:00, 13:00 and 19:00 hours;
borrowed from other countries, without taking into account the · The farm at the village of Golyamo Asenovo, Haskovo region 
specific conditions and cattle breeds in our country. Currently, there (Dairy farm-3; DF-3), has a capacity of 120 dairy cows. Feed was 
are still a very limited number of studies in our country on the issue of offered twice, at 07:00 and 17:00 hours. Milking was conducted 
to what extent the applied technology and technological solutions twice at 07:00 and 19:00 hours.
fulfill the requirements for animal welfare. The indicated daily regimen hours refer to the technological 

The goal of the present study is to determine the influence of groups included in this study.
the three groups of factors – farm construction and technology, The dimensions of the separate technological elements of the 
season and hour of measurement on the values of the comfort individual cubicles at each farm are presented in Table 1. At the three 
indices of dairy cows. farms, the technological elements of the cubicles differed in all 

respects, except for the height of the neck rail, which was the same – 
120 cm. Another difference was the cubicle floor and the usage of 

Material and methods bedding. Due to the differences in the various technological 
elements of the cubicles at the farms, the farm was included in the 

Study area. The study was conducted at 3 cattle farms from variance analysis as a unifying factor for the cubicle dimensions and 
three regions of southern Bulgaria – Stara Zagora, Haskovo and the used flooring/bedding.

 

 

Table 1. Dimensions of the separate technological elements of cubicles at the examined farms

* DF-1 – Dairy farm in Spasovo village, DF-2 – Dairy farm in Lenovo village, DF-3 – Dairy farm in Golyamo Asenovo village.

Technological element

Total cubicle length

Cubicle width

Distance between rear of cubicle and the neck rail

Distance between front of cubicle and the neck rail

Neck rail height from the cubicle floor 

Floor/bedding

188 cm

114 cm

167 cm

  21 cm

120 cm

Rubber + straw

185 cm

125 cm

140 cm

  45 cm

120 cm

Rubber mat

215 cm

110 cm

150 cm

  65 cm

120 cm

Straw + composted manure

Farm

DF-1 DF-2 DF-3

Controlled parameters. The study included only the within the cubicle;
technological groups of lactating cows within their first lactation · Number of cows feeding at the manger;

th(from birth to the 150  day) in all three farms – a total of 8 groups and · Total number of cows per group.
450 cows. The number of cows in these technological groups was 
from 50 to 80, observing the requirement for the number of cows Cow's comfort indices calculation. On the grounds of the read 
corresponding to the number of individual rest cubicles and a parameters, the respective dairy cows comfort indices were 
feeding width. The observation was conducted via two visits at the calculated (Overton et al., 2003), as follows:
farms every month for the period from June to November 2014. 
During each visit, the required parameters were read five times for CCI =     х 100% 
the day, respectively at 10:00, 12:00, 14:00, 16:00 and 18:00 hours.

During all visits, the temperature outside the rooms was 
measured as well at the same hours, via a combined appliance for SUI =     х 100%
temperature, humidity and CO  measurement, Lutron MCH-2

383SDВ.
The following parameters were used for the calculation of the SSI =  х 100%

comfort indices:
· Number of cows lying in the cubicles; Basic statistical processing of the data was conducted with the 
· Number of cows standing on all four (or two) of their legs MS Exсеl package, and the mean values, errors and analysis of 

Number of cows lying down in cubicles

Number of cows lying in cubicles

Number of cows standing or with front legs 
within cubicle

 Number of cows not feeding

All cows in the group

Number of cows standing or lying within a cubicle
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variance were produced via the respective modules of STATISTICA increased variation. The read values for average daily temperatures 
by StatSoft (Copyright 1990-1995 Microsoft Corp.) within the region of the three farms indicated that there was no 

The following model was used for the evaluation of the factor's reason to expect differences in the values of the indices due to a 
influence: variation in the average daily temperatures within the season. The 

expected differences in the cows' behaviour could occur depending 
Y  =  μ +  F  + S + Н  + F*S  + F*H  + S*H  + F*S*H + e on the season, if the variations are significant – from 7.3 to 11.6°С ijkl i j k ij ik jk ijk ijkl

(Velecka et al., 2014).
Significant differences have been detected in the mean values where Y  is the dependent variable (CCI, SUI and SSI), μ is the ijkl 

from all observations on the three indices at the farms (Table 2), with population mean, F  is the farm effect, S is the effect of the current i j

the exception of the mean values for CCI between DF-1 (Spasovo season, Н  is the effect of the hour during the day of reading, F*S  k ij

village) and DF-2 (Lenovo village).  The farm with the best farm and season, F*H  is farm and hour, S*H  is season and hour of ik jk
combination of mean values for all three indices is the one at reading and e  is the random effect (error).ijkl Golyamo Asenovo (DF-3). At this farm, 78.43% of the cows that were 

Statistics. Through analysis of variance (ANOVA), the least 
in cubicles used them for lying down; out of all cows in the group that 

square means (LSM) of the model were derived per classes of the 
did not feed at that moment, 54.34% lay within the cubicles; while 

fixed factors.
only 9.83% of all cows stood within them. The lowest percentage of 
cows lying within their cubicles (SUI) was seen at the Lenovo farm – 
37.46%. Both farms – the ones at the villages of Spasovo and 
Lenovo, had nearly equal values of CCI – 65.46 and 66.37%, and for Results and discussion 
SSI – 17.52 and 13.35%.

Because the presented mean values for the three indices Table 2 presents the mean values of the comfort indices per 
included observations from various seasons and hours of the day, an farms and the mean temperatures read outside the rooms for period 
analysis of variance was necessary for a more accurate of both seasons of the study. With the average daily temperatures for 
differentiation of the reasons for the detected differences, including both seasons, there was no significant difference between the 
all controlled factors into the model. The conducted analysis of the farms, even though there were a few higher values. The difference 
variance indicated that the farm and season of the reading had a between the highest average daily temperature for the three farms 
significant effect on the three comfort indices (P<0.001) (Table 3). was 0.6°С during the summer months. This difference was a little 
The hour of reading had a significant effect only on SUI (P<0.05). higher in the autumn months, 3.7°С, yet not significant due to the 

Table 2. Mean statistical parameters of the primary characteristics and factors

* DF-1 – Dairy farm in Spasovo village, DF-2 – Dairy farm in Lenovo village, DF-3 – Dairy farm in Golyamo Asenovo village.
** The values for the separate parameters per columns, marked with the same letters, had significant differences at: 
а–P<0.001, b–P<0.01, c–P<0.05, - n.s.

Farms Summer Autumn

DF-1

DF-2

DF-3

Total

37

40

40

117

а-65.46±2.15
b-66.37±2.84
ba78.43±2.31

70.20±1.52

cc44.51±2.55  
ac37.46±2.44
ac 54.34±3.06

45.46±1.68

ba17.52±0.97
b13.35±0.85
ba  9.83±0.85

13.47±0.59

29.3±0.79

28.8±0.92

28.7 0.64

28.9±0.45

±

17.7±1.69

17.7±1.76

21.4±1.97

18.7±1.04

Number of 

observations

Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE

CCI, % SUI, % SSI, %
Mean temperature outside the room, °С

Table 3. Analysis of variance of the influence of the controlled factors on the comfort indices

*** – significant at P<0.001, ** – significant at P<0.01, * – significant at P<0.05, - n.s.

Source of variation d.f.
CCI

MS MS MSF          P F          P F          P

SUI SSI

Total for model

Farm 

Season 

Hour

Farm*Season

Farm*Hour

Season*Hour

Farm*Season*Hour

Error 

1

2

1

4

2

8

4

8

87

572816.1

1984.2

4754.9

280.7

236.8

297.1

202.1

128.7

188.5

241245.5

2861.2

7901.0

712.1

26.9

296.0

167.0

90.7

203.3

21233.5

544.6

374.1

34.9

38.2

31.8

14.8

41.9

25.9

3038.7***

10.5 ***

25.2***

1.5 -

1.3 ***

1.6 -

1.1 -

0.7 -

1186.8***

14.1***

38.9 ***

3.5 *

0.1 -

1.5 - 

0.8 -

0.5 -

816.9***

20.9 ***

14.4 ***

1.3 - 

1.5 

1.2 -

0.6 -

1.6 -
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The related effect of farm and season was significant only for the two smallest – 140 cm. For the larger cows, this distance was small and 
indices – CCI (P<0.001). The other factors related to the hour of the neck rail prevented them from standing properly with their four 
reading had no significant effect. legs within the cubicle, which is necessary for the animals' normal 

Figure 1 presents the LS-mean values for CCI per farms and lying down within the cubicle.
seasons derived from the presented model. The CCI reflects what The purpose of the neck rail is to prevent the cow from going too 
part of the cows, which are located within cubicles, use them for lying far into the cubicle, while also providing adequate space for the 
down, respectively to what extent the cows consider these cubicles cow's normal movements while standing up and lying down 
comfortable for lying. High values of CCI are an indication for very (McFarland, 2003). The position of the neck rail should allow every 
high welfare and comfort of dairy cows (Uzal, 2013). According to cow to step onto the cubicle floor with all four legs, with its head 
Grant (2009), it is not desirable for the values of this index to go under the rail, so that it touches the neck slightly. A number of studies 
below 85%. The highest values of CCI, for both seasons of the study indicate that the position and height of the neck rail could drastically 
were observed at the Golyamo Asenovo farm (DF-3), respectively reflect on the usage of the cubicles. When the neck rail is positioned 
74.81% in the summer and 82.06% in the autumn. Regardless of at 170 cm from the cubicle rear end, the cows spend more time 
that fact, both values were below the required minimum for cubicle standing with all four legs within the cubicle, and less time standing 
comfort, with the value during the autumn being just slightly below only with two legs, compared to the configuration, in which the rail is 
the requirement of not being lower than 85%. The reason for these positioned 150 cm from the rear edge (Cook et al., 2004). The 
values, compared to the other two farms, were the optimal cubicle's floor and bedding can also have an influence on CCI. At the 
dimensions of the various cubicle elements – large distance two farms with lower values of CCI, Spasovo and Lenovo, the 
between the neck rail and the front of the cubicle – 65 cm, and cubicles were covered with rubber mats. At Spasovo, a little straw 
optimal length of the cubicle from the neck rail to the rear – 150 cm. was put onto the cubicles, which was pushed forward and the sides 
This provides the cows with sufficient space to stand with all four legs by the cows, meaning that it did not change the cubicle floor 
within the cubicle, as well as enough space at the front for normal considerably. At the Golyamo Asenovo farm, the cubicle floors were 
movement when lying down. At the other two farms, the values of the covered with straw mixed with composted manure.
cow comfort index were considerably lower (up to 75%), with The SUI represents the share of cows that lie down within the 
particularly low values detected during the summer season, almost cubicle, out of the total number of cows that are not feeding at the 
without a difference – 58.55% and 58.14%, while the values during manger. This index indicates what fraction of the cows, which are not 
the autumn were considerably higher – 73.24 and 74.60%. The engaged in active feeding, prefer to rest lying within the cubicles, 
higher percentage of CCI for the three farms during the autumn was, instead of standing in them or along the technological aisles. Figure 
according to us, related to the difference in temperature during the 2 presents LS-mean values of the stall usage index for the two 
two examined seasons – outdoor, as well as indoor. This makes the seasons for the farms. The lowest SUI values, for the summer as 
cows stand for longer periods of time during the summer months, well as the autumn were observed at the Lenovo farm, respectively – 
which helps them cool off their bodies. 29.49% and 45.42%. This means that a large fraction of the cows 

The measured low values of CCI for the farms in Spasovo and stand along the technological aisles and within the cubicles because 
Lenovo were most likely due to some technological dimensions of we have already established from the values of CCI that the cows in 
the cubicles, compared to those at the Golyamo Asenovo farm (DF- the cubicles, 58.14% in the summer and 74.60% in the autumn, 
3). For the cubicles at the Spasovo farm (DF-1), the distance preferred to lie down. The reluctance to lie down within the cubicles 
between the neck rail and the front of the cubicle was the smallest – was particularly apparent during the summer. During the two 
only 21 cm, even though the distance between the neck rail and the seasons, the highest stall usage index was measured at the farm in 
rear of the cubicle was the greatest – 167 cm. In the cubicles located the village of Golyamo Asenovo (summer – 45.15%, autumn – 
near the building's walls, these distances obstructed the cows while 63.52%). Here, the cows preferred to lie down within the cubicle 
lying down or getting up, yet they allowed the animals to stand within while not feeding. This was also confirmed by the high values of CCI 
them with four legs. At the Lenovo farm, this distance was relatively at this farm. A very low percentage preferred to stand along the 
larger – 45 cm, yet the distance to the rear of the cubicle was the technological aisles. The Spasovo farm took a middle position 

Figure 1. LS-means of cows comfort index (CCI), 
depending on the farm and season
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Figure 2. LS-means of the stall usage index (SUI), 
depending on the farm and season
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compared to the other two farms with regard to SUI values – 37.45% standing in manure along the technological aisles (Bone, 2009).
and 52.53%. Here, a large fraction of the cows stood within the The lowest values for this index were detected at the Golyamo 
cubicles (CCI 58.55% and 73.24%) and a lower number – along the Asenovo farm in both seasons (summer – 10.49% and autumn – 
technological aisles. Based on the obtained results, we can assume 9.17%). The reason for this was the used bedding because only this 
that SUI depends to a greater extent on the position of the neck rail farm used composted manure mixed with straw (Table 1). It turned 
and the type of the used bedding. The technological solution at the out that this type of bedding was preferred and the cows bred at this 
Golyamo Asenovo farm with the neck rail's position and the used farm lay comfortable on it in the summer, as well as the autumn. 
bedding – composted manure and straw, led to the highest values of Furthermore, the dimensions of some of the technological elements 
SUI (Figure 2). The small distance between the neck rail and the rear of the cubicle support the normal movement of the cows when lying 
end of the cubicle, as well as the lack of bedding at the Lenovo farm, down or getting up, the distance between the neck rail and the rear of 
with the cubicle floor being covered only with a rubber mat, led to the the cubicle was 150 cm, while the distance to the front was greater – 
cows preferring to stand in the cubicles for relatively short times, 65 cm. Wagner-Storch et al. (2003) also established that the 
mostly keeping to the technological aisles. This is particularly clearly percentage of cows standing within the cubicles was higher for 
visible during the summer months, when the surface of the rubber cubicles with rubber mats. The results indicated that cubicles 
mats retains warmth while lying on it. covered with mattresses and sand were better and preferred, 

De Palo et al. (2006) have established that under thermal stress compared to rubber mats and concrete.
with a temperature-humidity index >80, the cows preferred to lie The conducted analysis of variance (Table 3) indicated that the 
down in cubicles with woodchips and hardened manure, instead of hour of reading the values of the indices had a significant effect only 
various types of rubber mats. Lombard et al. (2010) indicated that on the SUI. In order to acquire a better understanding of the 
the percentage of the cows standing with all four legs within the significance of the hour of the day for the reading of the indices, we 
cubicle is higher in the summer than in the spring (13.6% versus present the LS-mean values for the three indices and the influence 
8.1%), when the cubicles had rubber mats or mattresses, and when on the reading at the different farms. There were certain differences 
the distance between the neck rail and rear board was too large. in the daily regimen of providing feed and milking, which reflected 
Hippen et al. (2007) recommended that SUI should be above 75%, upon the measured parameters.
which coincided with the value recommended by Grant (2009). Figure 4 presents the LS-mean values of the cows' comfort 
Based on this recommendation, none of the examined farms index, depending on the farm the reading was taken at. There is a 
achieves the desirable SUI value of more than 75%. trend towards the lowest values of CCI being around 14:00 hours for 

The SSI reflects the extent to which the cubicles are the farms at the Spasovo (DF-1) and Lenovo farms (DF-2). Both 
comfortable for the cows to lie down and stand up, as well as the farms conducted noon milking, which was over, for the groups 
adequacy of the cubicle bedding. The data presented on Figure 3 included in this study, at 13:30 hours. At 14:00 not all of the cows had 
indicate that the highest value of SSI was established at the Spasovo gone resting. The results indicated that this index depended to a 
farm in both seasons (summer – 19.88%, autumn – 14.90%). At this great extent upon the daily regimen at the farms – provision of feed 
farm, the dimensions of the separate parts of the cubicle make it and milking. In the case of two milkings per day (G. Asenovo farm – 
more suitable for standing and less comfortable for lying down and DF-3), there were two measured peaks – the first was three hours 
standing up, which was also reflected in the values of CCI. According before the morning milking. The second peak was observed directly 
to Grant (2009), the recommended values of this index should not before the evening milking. At the other two farms (DF-1 and DF-2), 
exceed 15 – 20%, as the surpassing of these values, according to the highest values of CCI were registered around 18:00, one hour 
the author, can predispose towards various health or hoof problems. before the last milking, unlike Velecka et al. (2014), who measured 
Low values of this index are an indication of cubicles that are the highest values of the index between 1 and 3 o’clock with 
comfortable for lying down and standing up, as well as, to an extent, threefold milking. It can be stated that the regimen at the Spasovo 
of the presence of good bedding (Miteva et al., 2012). Prolonged and Lenovo farms, with twofold provision of feed and threefold 
standing not only lowers milk production, but also has a negative milking, was not beneficial towards the cows' comfort, due to being 
effect the cows' health and hooves. This effect is enhanced by very busy throughout the day. Cook et al. (2000) and Overton et al. 

Figure 3. LS-means of the stall standing index, 
depending on the farm and the season
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(2003) pointed out that the time of reading the data for the calculation with the daily regimen of providing feed and milking. Regarding the 
of the comfort indices is of great importance and plays a decisive role three examined farms, it can be established as at 10.00 – 11.00 h in 
in determining the actual comfort within the herd. the morning, which is 2 hours after the morning milking and at least 1 

The highest variation of CCI during the day was found at the hour before the noon milking, when the animals start getting up 
Lenovo farm – the difference was within 21.0%. This farm is affected within the cubicles on their own. In the afternoon, the suitable period 
to the greatest extent by the hour of reading. At the other two farms, is from 16:00 to 18:00 h, which has to be coordinated with the 
the variation within the values of CCI per hour of reading was about offering of feed.
11%. The highest values of SUI at the Spasovo farm were measured 
in the morning (10 and 12 hrs.) and afternoon (16 and 18 hrs.) hours 
(Figure 5). The same SUI trend was observed at the Lenovo farm, Conclusion
even though with lower values. At the G. Asenovo farm, the highest 
values of the index were measured at 10:00 hours (2 to 3 hours after There was a significant influence of the farm technological 
the morning milking) and in the afternoon at 16:00 – 54.53% cows cubicles elements and the season (summer, autumn) on the three 
lying in their cubicles, out of all that were not feeding at that time. This comfort indices of cows (cow comfort index, stall usage index, stall 
matched the results measured by Velecka et al. (2014), where the standing index). A significant effect of the hour of measurement was 
maximum values of this index were measured 1 to 8 hours after found only in the stall usage index.
milking. Overton et al. (2003) recommended reading the index 2 The small distance between the front of the cubicle and the neck 
hours after the morning milking. The lowest index values were rail (21 cm), and between the rear of the cubicle and the neck rail 
measured at 14:00 at the Lenovo and Spasovo farms. At these (140 cm) led to lower values of CCI (65.46% and 66.37%) and SUI 
farms, noon milking would begin at 13:00, and towards 14:00 the (44.51% and 37.46%), as well as high values of SSI (17.52 and 
cows would have just returned from the milking and most of them 13.35). The type of the used bedding also had an influence – these 
have not laid down in the cubicles. Overton et al. (2002) found that indices had the highest values when the bedding was straw mixed 
the cows exhibited a pronounced time cyclicity in their lying with composted manure, instead at used of a rubber mat and rubber 
behaviour, with the highest mean share of lying cows at 06:00 in the + straw. The larger distance from the neck rail to the front of the 
morning (85%) and the lowest at 21:00 (53%). The rise of the cubicle (65 cm), the optimal distance from the neck rail to the rear of 
ambient temperature and the time that has passed after milking had the cubicle (150 cm) and a soft bedding of straw mixed with 
a negative influence on the share of lying cows. composted manure provided better comfort to the cows, 

The lowest values were observed at the G. Asenovo farm (DF- respectively CCI – 78.43%, SUI – 54.34% and SSI – 9.83%.
3) at 10:00 (5.90%), two hours after the morning milking, which Investigated seasons has a significant influence on the values 
coincided with the values measured by Velecka et al. (2014). of the comfort indices, with lower values of CCI and SUI and higher 
According to Grant (2009), the optimal value for this index is up to 15 values of SSI in the summer months, compared to the autumn. The 
%. At the other two farms, the high values of this index are feeding regimen and the milkings number of the day also affected 
predominant during the afternoon hours from 16:00 to 18:00. The the comfort indices of dairy cows. Their evaluation must be 
lowest variation of this index throughout the different hours was conducted in accordance with the specific farm's regimen.
measured at the Lenovo farm (DF-2), within 3.3%. The highest 
difference was observed at the G. Asenovo farm, where it went up to 
6.7%. At this farm, milking was done twice a day, yet there was a 

Referencestrend, even though lesser, towards lower SUI values and higher SSI 
around 14:00. This confirms the cycles established by Overton et al. 

Boone R, 2009. Comparison of free-stall bedding materials and (2002) in the cows' behaviour throughout the day.
their effect on cow behavior and cow health. A thesis for the degree From the measured variation in the values of the indices, 
of master of  engineering. University of Florida, 1-100.depending on the hour of measurement, it can be recommended that 
Cook NB, Bennett TB and Nordlund KV, 2004. Effect of Free Stall the time of measuring of the comfort indices should be coordinated 
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