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ABSTRACT

The purpose of this study was to examine the behaviour of dairy cows during the rest periods and their preferences
to different bedding materials with limited amount of straw as well as the hygienic score of dairy cows. Thirty-six
Holstein dairy cows at the first to fourth lactation with live weight 610+58 kg and milk yield of 7364+1202 liter for
305 days of lactation were used for the experiment. Three types of bedding materials were used for the preference test
— rubber mats, manure-straw bedding and sand. The hygienic score of the animal’s body was made by 4 point system.
The average values of the studied functional activity (FA) were determined by using a mathematical model adapted for
this purpose. The installed soft rubber mats on concrete floor mitigated the adverse effects on animal behaviour at rest.
The lying time (iIFA-0.4133) on the rubber mats and the number of lying down (21.2) during the day showed that
rubber mats are more comfortable for cows than manure-straw bedding and sand. When using a small amount of straw
bedding, the cows preferred to lie longer on soft rubber mats. The hygienic score of the body of dairy cows was
between 1.40 and 2.94, and depended on floor bedding and the regular cleaning of the stall.
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OZET

SERBEST GEZINMELI SISTEMDE BARINDIRILAN SUTCU INEKLERIN
ALTLIK MATERYALI TERCIHLERI

Bu arastirma sitgi ineklerin dinlenme donemindeki davramislarimin incelenmesi, siirh miktarda saman
kullanildiginda altlik tercihlerinin ortaya konulmasi ve hijyenik skorlarinin belirlenmesi amaci ile yurutilmiisgtir.
Aragtirmanin hayvan materyalini 610458 kg canli agirlik ortalamasma, 736441202 litre siit verimine sahip, 1-4.
laktasyondaki 36 bag Siyah Alaca inek olusturmustur. Arastirmada tercih testi igin U¢ farkli althk materyali
kullanmilmastir: a) kauguk, b) giibre-saman karisimi ve ¢) kum. Hayvan viicudunun hijyenik skorlamasi 4 puanli sistem
ile yapilmistir. Incelenen fonksiyonel aktivite (FA) igin ortalama degerler, bu amag igin adapte edilen bir matematik
model yardimu ile belirlenmistir. Beton zemine serilen yumusak kauguk, dinlenme sirasindaki hayvan davranislart
uzerine olumsuz etkileri azaltmigtir. Kauguk zemindeki yatma siresi (iFa=0,4133) ve gunlik yatma sayisi (21,2)
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sonuglari, kauguk zeminin gitbre saman karigimi ve kum althiga kiyasla inekler igin daha konforlu oldugunu
gostermektedir. Altlik materyali olarak az miktarda saman kullanildiginda, inekler kauguk zeminde daha uzun stire
yatmayi tercih etmiglerdir. Arastirmada, suit¢il ineklerin hijyenik skorlarmm 1,40 ile 2,94 arasinda degistigi ve zemin
altlik tipi ve ahirin olagan temizlik faaliyetlerinden etkilendigi sonucuna ulasilmstir.

Anahtar Kelimeler: Inek konforu, serbest gezinmeli sistem, siitcti inekler, davrams, altlik materyali

Introduction

The flooring of stalls where dairy cows lie
down should be comfortable enough in order to
ensure an adequate rest and welfare according
to concepts for humane attitude to animals.
Resting describes the state of lying down or
standing, doing nothing but ruminating. During
resting, all movements controlled by the central
nervous system are strongly limited, the
reactivity of external receptors is reduced and
animals assume a posture that limits the effect
of external irritants. Before lying down, cows
usually stand for several minutes on the site
chosen for rest. The preference of cows to the
lying side is not accidental. When lying for the
second time, more than 80% of cows change
the lving side. If lying period lasts more than 2
hours, the cow stands up, stretches and after
several minutes lies down again on the
contralateral side (Petkov et al., 1999). In tie-
stall barns, cows spent 664-774 min lying,
while in free-stall bams — only 624-682 min
lying over 24 hours. The building of pens for
rest allows reducing the costs for bedding
creates conditions for isolation of the animals
and prolongs the lying period by 30-90 min
(Tossev et al., 1989).

Of all production system elements, the
bedding has the greatest influence on lying
behaviour. The longest lying period are
observed on wood shavings bedding. When
pens are dirty, the lying time is reduced. On dry
beddings, 54% of cows were observed to lie
down compared to only 17-20% when the
beddings were dirty. The differences were most
pronounced during the night when 82% of cows
were lying down on the dry and only 23-50%
on the dirty bedding (Varlyakov, 1989). The
soft, dry bedding of permanent quality and
quantity is similar to best known places for
lying, such as pastures or meadows (Fregonesi
etal., 2007).

Cows prefer to lie down in soft beds (Benz,
2009; Herlin, 1997; Tucker et al., 2003), with
softness of bed depending on the amount and
quality of used bedding. The straw bedding
improves the insulation of the floor (Tuyttens,
2005; Zdanowicz et al., 2004), ensures the
necessary level of comfort and maintains cows
to be dry and clean. This is particularly
important when cows are kept in non-heated
premises and when farmers reduce the amount
of straw bedding so as to decrease costs. The
increase of bed softness could compensate for
the lower amount of bedding (O’Connell and
Meany, 1997). Sand is becoming increasingly
popular as bedding material because it is of
inorganic origin, increases the cleanliness of
animals and has several advantages related to
cows” health (Cook, 2003; Espejo et al., 2006;
Norring et al., 2008). Compost materials, and
packed straw mixed with manure are promising
bedding materials that are used in many dairy
cattle farms worldwide (Endres and Barberg,
2007; Tims, 2010).

In free-stall reared dairy cows, dirtiness of
various parts of their bodies is observed as a
result of irregularly cleaned beds, adding and
replacement of beddings (Vasilev et al., 2007).
Decreased cleanliness of cows assessed with a
score of 3 and 4 is a prerequisitc for
development of subclinical mastitis, and high
somatic cell counts in milk. The purpose of the
present study was to investigate the resting
behaviour of cows in order to evaluate their
preference to bedding material in cubicles and
the body cleanliness score.

Materials and Methods

Thirty six Holstein dairy cows at the first to
fourth lactation with live weight of 610£58 kg
and milk yield of 736441202 liter for 305 days
of lactation were used in this experiment. Cows
calved 4 to 6 months prior to the experiment
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and were fed a ration for high production dairy
cow distributed by a mixer on a feed alley.
Throughout the experiment, cows received
36.8+1.30 kg feed on the average. A constant
access to drinking water was provided. Cows
were milked twice a day (5:00 AM and 5:00
PM) in a milking room situated in a separate
premise. The average daily milk production of
the group during the experiment was 23.440.5
liter.

Prior to the experiment, cows were reared
freely in a non-heated (non-insulated) premise
in individual boxes in order to adapt to
environmental conditions. The experiment was
carried out in winter for 21 days at ambient
temperature between -6 to +2°C. The
behaviour of cows using 36 cubicles for rest (3
rows ofi 12 cubicles each), with 3 bedding types
was recorded: variant 1 — concrete floor with
rubber mat; variant 2 — concrete floor with
manure-straw bedding; variant 3 — concrete
floor with sand.

Rubber mats KEW Plus (Kraiburg) were
used in this experiment. Sand bedding consisted
ofi a sand layer 20 cm in depth. The manure-
straw bedding — by packing also had the same
depth. In the beginning of the experiment, the
floor ofi every cubicle was covered with 2 kg
cut barley straw. During the experimental
period, the straw contaminated with urine and
facces was removed from cubicles on a daily
basis. After cleaning, sand beds were filled with
clean sand to achieve the initial depth. Again, 2
kg cut straw was spread - an amount that barely
covered the beds. The experiment was carried
out in a manner that did not create additional
discomfort to cows and did not alter their
habitat.

The behaviour of animals was observed by
direct individual continuous monitoring over
24-hour periods in three different days (days 7,
14 and 21). Observations were made at
maximum intervals of 10 min in order to
achieve consistent results (<5% error). The
main functional activity recorded was the rest
and its behaviour elements: lying down and idle
standing in the cubicle, including perching. The

total duration of the rest and its distribution
over the 24-hour observation period were
calculated, accepting the time from 7:00 AM to
7:00 PM as day and from 7:00 PM to 7:00 AM
as night.

The evaluation of body cleanliness was
performed during the same periods after the
morning milking using a 4-point score system
(Hughes, 2001).

The average level of functional activity (FA)
was determined by a mathematical model
adapted for the specific purpose. Its application
was justified in previous studies ofi ours
(Varlyakov, 1989; Varlyakov et al., 1995). In
order to compare our data with those from
similar researches, the index ofi the respective
functional activity was calculated by the
equation:

iFA=At/t,
where
iF A : functional activity index,

At: sum ofitime intervals when the respect-
tive FA was exhibited (min),

t : total duration ofithe study (min).

All data were processed with SAS, SPSS
Statistics 17.0 and Excel statistical software
products.

Results and Discussion

The results showed that the duration of rest
was from 538 min (variant 3) to 595 min
(variant 1). It was exhibited mainly during the
night — 60-69% of the total rest time (Figure 1).
Statistical significant differences were found
out between variants 1-2 and 1-3 with regard to
the total time spent resting and night-time rest
(Table 1).

Comparing the three types of bedding, we
established  that  although  statistically
insignificantly, cows showed a preference to
cubicles with rubber mats (20.6 visits to cubicle
per 24 hours) than those with manure and straw
bedding (18.4 and 17.8 visits to cubicle per 24
hours).
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Table 1. Average values of the investigated parameters.

Tablo 1. Incelenen 6zelliklere ait ortalama degerler.

Parameters Rubber mat Manure-straw bedding Sand
Rest -Total GFA) 0.41330° 0.38444 7 0.37389°
Rest -per night 0.34720 0.31601"° 0.30210"°
Rest -per day 0.06613 0.06843 0.07179
Number of visits in the boxes 20.60000 18.40000 17.80000

(cubicles) per 24 h

> Differences between values at same row are statistically significant at P<0.03.
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Figure 1. Indexes for functional activity for rest and number of visits in the boxes (cubicles)

Sekil 1. Bolmeyi ziyaret sayis1 ve dinlenme fonksiyonel aktivitesi i¢in indeksler

The total time spent resting per 24 hours was
longer on floors with rubber mats. These data
are similar to what was reported by Rushen et
al. (2007) stating that cows tended to lie down
for a longer time in cubicles with rubber mats
than on concrete floors with 0.5 kg straw
bedding. The total time spent lying and resting
could be used as a parameter of comfort in
cows (Haley et al., 2001). It is believed that
rubber mats improve the insulation of cubicles
and preserve the body thermal comfort of the

lying animal for a longer period of time.
Therefore, the utilization of rubber mats on
cubicle floor with a limited amount of straw on
them is a good management practice for
maintenance of the comfort of cows in non-
heated premises during the winter. The longer
time spent resting during the night in cubicles
with rubber mats as compared to those with
manure-straw bedding using a limited amount
of straw bedding agreed with the findings of
Sonck et al. (1999) that cows preferred to lie in
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cubicles with soft rubber mat floors (Kraiburg
mat, Supercomfort cow mattress, Pasture mat,
Blister Mattress, Kraiburg Soft Bed System,
etc.) instead of cubicles with packed manure
flooring covered with wood shavings.

The anticipated advantage of sand floors
with regard to cows” comfort was not
confirmed. Cows did neither show a preference
to cubicles with sand floors, nor the average
time spend by one cow resting on sand floors
per 24 hours was longer. Furthermore, the
major part of straw used for bedding was mixed
with sand and the need to supply additional
straw occurred more frequently. The amounts
added occasionally to the different floor
bedding variants were as followed: in cubicles
with sand — 640+12 g, in cubicles with manure-
straw bedding: 470+£8 g and in cubicles with
rubber mats: 466+12 g. Regardless of the
greater amount of straw needed for sand
bedding, a substantial part of cubicle’s arca
remained without bedding and thus contributed
to the shorter time spent resting by cows. The
achieved favourable results of 103.38 min
daytime rest per cow when using variant 3
bedding was probably due to the fact that the
necessary amount of sand and straw was
compensated in the morning before cows’
return from the milking room.

In support of data reported by Tucker et al.
(2003), cows avoided cubicles with sand and
without straw bedding, especially during the
night, compared to cubicles with rubber mats
(Manninen et al., 2002; Norring et al., 2008).
The adaptation of cows to sand flooring should
be carried out, in the view of Tucker et al.
(2003) over at least 2 lactation periods or at
least 21 weeks (Norring et al., 2008), which
improves the acceptance of sand as a bedding
material, but areas without straw were never
preferred as a place for lying down. In this type
of cubicles, cows often remove sand outside the
cubicles exposing the rough, irregular and
injuring ground beneath that is not appropriate
for lying down and resting. If the sand layer
was not restored on a daily basis, cows could
remove more than 10% of all amount of sand
outside the cubicles in 2-3 days (Tims, 2010).

Cubicle floors covered with sand improved
hoof health and decreased the incidence of foot
lesions (Espejo et al., 2006; Norring et al.,
2008). This conclusion most probably aims to
find an agreement between hoof health
improvement and the reduced comfort of cows
when lying down on sand bedding. In
concordance with the data of Benz (2010), in
which the used rubber mats were similar to
those used in our experiment, it was found out
that cows preferred boxes with softer bedding
that could be achieved with using suitable
rubber mats. The addition of straw on the sand
increased the utilization of cubicles up to the
same level as of boxes with rubber mats,
whereas the reduction of the amount of straw
on manure-straw bedding decreased their
utilization, most probably because the surface
of this type of bedding was rapidly altered,
dried out and become rough and hard.

The body cleanliness score of cows included
in this experiment varied between 1.40 and
2.94, which in the latter case presented a hazard
for increase in milk somatic cell counts as
pointed out by Vasilev et al. (2007). According
to our results, 62.2% of cows with dirtier bodies
visited more often cubicles with manure-straw
bedding.

Conclusion

Consequently to the present research, the
following conclusions could be made:

1. The covering of concrete floors with soft
rubber mats reduced the adverse effect on
cows’ resting behaviour.

2. The time spent resting in cubicles with
rubber mats and the average number of visits
per 24 hours confirmed that they were more
comfortable for cows compared to manure-
straw or sand beddings.

3. A beneficial factor increasing the time spent
resting on soft rubber mats was the addition
of a small amount of straw as bedding.

4. The body cleanliness of cows depended
mostly on bedding type of cubicles.
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