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Abstract
The aim of this research was to investigate cow’s behaviour during crowding period and its influence on
daily milk yield (DMY). Cows were self-willed crowded probably as a result of arthropod ectoparasites
infestation and high summer temperatures. In this research 18 cows were divided in two groups based on
the previous 5-day-observation of stall position. Our hypothesis was that the cows more frequently
standing in feeding fence (FF) are higher ranked than those standing more frequently in dunging passage
(DP). With green colour we marked 9 cows standing in feeding fence and named as GREEN group, and 9
cows standing in dunging passage with blue colour and named as BLUE group.
Cows were observed totally 3 consecutive days, from 12 midday to 16 p.m. in period of intensive
crowding from August 6 to 8. Attendance of GREEN and BLUE groups in both parts was estimated 24
times (2 observations/hour). Cows were monitored by two network cameras of VIVOTEK technology. In
this research it was found that GREEN cows spend more time in FF part, totally 57.5% compared to
42.5%. In BLUE group so high difference in attendance in FF or DP part was not found, but attendance in
DP part was slightly higher (54.2% compared to 45.8%). GREEN group had the same milk production as
another group (27.48 kg compared to 22.61 kg, p>0,1281).

Introduction
The intensification of animal production systems has resulted in groups of animals living in close
proximity to each other and often competing for limited resources. Social competition between animals is
often thought to be regulated primarily by dominance relationships (Drews, 1993).
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Studies of social behaviour among intensively housed domestic animals often emphasize social
competition and social dominance. However, sociality is an adaptive strategy evolved in many species of
animals since it provides both benefits and disadvantages (Boissy et al., 2007).
The concept of social dominance can be defined as ‘a priority of access to an approach situation
(e.g. food) or away from an avoidance situation (e.g. frightening or painful condition/environment) that
one animal has over another’ (van Kreveld, 1970; Drews, 1993). One position in society is established by
regular communication used to maintain status and assess environmental changes (Philips, 2002).
The severity of stable fly infestation in dairies has been related to climatic factors that increase and
decrease fly population throughout the season (Kunz, 1995; Cruz-Vázquez et al., 2004; Mullens and
Peterson, 2005).
Infestations of arthropod ectoparasites and heat stress have similar physiological effects on
grazing cattle (Frisch and Vercoe, 1991; Weiman et al., 1992).
Falta et al. (2009) found that high summer temperatures could affect daily milk yield (DMY) in
dairy cows kept in free-stall barns.
Cows were self-willed crowded probably as a result of arthropod ectoparasites infestation and
high summer temperatures (Picture 1-2).
The aim of this research was to investigate cow’s behaviour during crowding period and its
influence on DMY.

Material and methods
Animals, cowshed and hypothesis. This study was carried out on a Czech Fleckvieh cattle farm, in
South-Moravian Region of Czech Republic (49°12′32.4′′N, 16°23′42.8′′E, altitude 350 m). In the
experimental barn there were stabled almost 400 dairy cows divided into four groups (about 100 heads
per groups). It’s a modern free-stall type of barn. The experimental group (quarter) of cows (n= 98±2)
was placed in 103 cubicles aligned in three lines on the south-east part of barn. Cows were littered on
solid separated manure partly mixed with straw. In study quarter there was approximately 6 m2 living
space per cow. Animals were fed with TMR (total mixed ration) ad libitum, extended 5 times a day.
Fodder was portioned two times per day at about 04:30 a.m. and 04:00 p.m. Cows had continual access to
water.
In this research 18 cows were divided in two groups, based on the previous 5-day-observation of
stall position. 9 cows standing in feeding fence were marked with green colour and named as GREEN
group, 9 cows standing more frequently in dunging passage were marked with blue colour and named as
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BLUE group (Picture 3). Our hypothesis was that the cows more frequently standing in feeding fence
(FF) are higher ranked than those standing more frequently in dunging passage (DP).

Pictures 1 and 2: Example of self-willed cow crowding in one part of the stable

Picture 3: GREEN and BLUE cows crowding
Observation period and techniques. Cows were observed totally 3 consecutive days, from 12
midday to 16 p.m. in period of intensive self-willed crowding from August 6 to 8. Attendance of GREEN
and BLUE groups in both parts was estimated 24 times (2 observations/hour). Cows were monitored by
two network cameras of VIVOTEK technology.
Daily Milk Yield. Data used in this study were obtained from automatic milking parlour Farmtec
Technology. We assessed DMY during the 3 observation days, additionally, during the period from 18th
July to 8th August, in both groups.
Statistical analyses. Data were analysed by MS Excel and Statistica 8.0. programs. The average
yield was calculated using DMY data for the mentioned period. The average attendance of both GREEN
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and BLUE groups of cows was calculated using behavioral data in each part. The difference of attendance
from expected attendance was calculated in both parts for both GREEN and BLUE groups applying Chisquare test.

Results and discussion
In this experiment it was found that GREEN group of cows spends more time in FF part, totally
57.5% compared to 42.5% in DP part. In BLUE group there was not found any significant difference
between the attendance in FF or DP part, but the appearance in DP part was slightly higher (54.2%
compared to 45.8%) (Table 1).

Table 1: Position, attendance and DMY
Groups

Green

Blue

Part

DP

FF

DP

FF

Attendance, %

42.5

57.5

54.2

45.8

Avg. DMY (3 d.), kg

27.48

22.61

24 observations were tested by Chi-square test. It was showed in 9 of those that the percentage of
appearance of BLUE group in dunging passage was significantly different to expected (p<0.001) and also
in 9 observations the attendance of GREEN group in FF part was significantly different as what was
expected (p<0.001).
Concerning average DMY in experimental period, the GREEN group reached the same milk
production as the other group (27.48 kg compared to 22.61 kg, p>0.1281). However, it can be confirmed
linear trends of average DMY for both groups before and during experimental period (Figure 1).
Val-Laillet et al. (2007) found that the dominance rank influences the milk production and compared to
low-ranked cows, high-ranked cows produce more milk and spend more time at the feeder.
Results suggest that more high-ranked cows were involved in GREEN group. Consequently, they
were easy for approach the feeder and produced more milk. The decreasing trend in DMY detects that
both group suffer from the low level of environmental conditions. Our results also indicate that some
cows could suffer much more. The reasons of this could be the inadequate environmental conditions and
inter-herd social relations. Herd ranking could have an important role on DMY and feed intake under
extreme environmental conditions.
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Figure 1: Trends of daily milk yield (kg) before and during experimental period (from July18 to
August 8)

Conclusions
− GREEN group of cows tended to stay for longer period at the feeder part.
− In BLUE group there was not any difference between the appearance in FF and DP part.
− GREEN group had the same daily milk yield as the BLUE group.
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