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The behaviour of calves in innovative rooms
of open housing

Zachowanie sicielat w innowacyjnych pomieszczeniach typu otwartego

Summary. The purpose of research was to determine the mdliof microclimatic conditions
and age on the behaviour of calves in the innogadpen housing- "village for calves". Calves
were kept in group pens made from group boxesghbd’ type and paddocks. Group K consisted
of calves kept in summer (n = 20), and Group Dat¥es in winter (n = 20). In group pens micro-
climate studies were performed, and calves werergbd from ethological point of view for
24-hours. Based on obtained results a significdhtdnce of microclimate on the time calves lied
down in individual parts of pen group was showiat ik, in the box or on the paddock. The main
factors of micro-climate determining the placeitmdown in the pen was the speed of air move-
ment in the first place and then air temperaturdveSayounger both in summer and winter laid
longer in the boxes than older calves. In techgiol system "village for calves” the use of
boxes of "igloo” type protects calves from adveeffects of weather conditions, which is particu-
larly important in winter.
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INTRODUCTION

Comfortable living of calves depends mainly on rtexiance conditions including,
among other things, the scope of the freedom ofem@nt, type of floor or ground,
equipment and microclimate conditions of buildingsich play a much greater role in
maintaining the calves than in maintaining othexugis of cattle [Kaczor and Mandecki
2014]. In their studies Tschanz [1985] and Guth Bodkisch [1997] demonstrated that
animals react with their behaviour to certain meaince conditions. When the optimal
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air temperature is exceeded or reduced the catllets with the change in physiological
processes or changed behaviour [Bermtaad. 1985]. An additional factor, which large-
ly determines the behaviour of calves is the agaciér 2000]. Therefore, when as-
sessing maintenance conditions of calves etholbgasearch should be carried out
Microclimatic adverse conditions intensify the wityi of pathogenic bacteria, which,
first of all, cause diseases of respiratory sysf€he basic problem of the air exchange
system in calf-houses, especially of traditionaletyis to provide large amounts of air at
low flow rates. High speed of air movement is gattrly dangerous for calves at low
temperature, high humidity and a high concentratibharmful gases in the air G@nd
NHs. With the minimizing risk of the transmission oféction in calves, we have to deal
with individual maintenance in external boxes afléo” type where the air is not con-
taminated by microorganisms, dust and harmful gaseshas a positive effect on health
condition and weight gain [Richter and Karrer 20B#hers 2008]. A beneficial effect on
the animal health has also the factor of "hardénthg calves. However, in our climatic
conditions, with extremely low air temperaturesvnter, outdoor boxes do not fulfil their
task. In addition, the maintenance of animals itdloor boxes is associated with the deteri-
oration of working conditions of service team ie fheriod of adverse weather conditions.
For this reason, new solutions of the open typesinguare sought in the direction of im-
proving the micro-climatic conditions for calvesdaghe comfort of service team.

The purpose of research was to determine the imfluef microclimatic conditions in
summer and winter and the age on the behavioualeés and the assessment of the useful-
ness of group boxes of "igloo” type in the techigidal system "village for calves”.

MATERIALS AND METHODS

The experiment was performed on 40 calves of Hioldtaesian breed black and
white variety kept in innovative calf-house "vilador calves” on the farm of cattle be-
longing to the horse stud "Nowe Jankowice” Ltd.dpH.). In the classic system of rear-
ing the calves in igloo boxes in the open spacemais not used and the distribution of
boxes does not form technological system whictharacteristic for livestock buildings.
Boxes of "igloo” type sometimes called houses fu talves are made of plastic. The
essence of the innovation of project "village fatves” was the use of appropriate tech-
nological system of the arrangement of boxes fdividual and group igloo boxes, and
the construction of open umbrella roof over thadfeerridor and paddocks of boxes. On
the one side of feed corridor "village for calve®8 individual boxes were located with
paddocks, and on the other 7 group boxes with L@saach, also with paddocks (phot. 2).
Group boxes with paddocks formed group pens "wldgr calves”. Open side walls
over the boxes and gable walls in winter were cedevith wind meshes. Group boxes
with paddocks formed group pens "village for calveBhe boxes were littered with
straw. In individual boxes calves were kept fromitbto approx. 3 weeks of age and then
they were moved to group boxes, where they weré lggpo 90 days of age. The exper-
iment was performed on calves kept in group box#is paddocks in summer (n = 20)
and winter (n = 20). Both in summer and in winteg talves stayed in two group boxes
with paddocks (10 calves). Calves kept in summeaewaarked with symbol K, while in
winter with symbol D. Feeding of calves in groupsaiid D was identical, according to
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the scheme accepted on the farm. Up to 30 daygefcalves were fed with full milk
mixed with milk-substitute preparation Mlekowit amelceived a start mixture formed
from Kals Starter concentrate and whole corn gfaiom 31 to about 90 days of age the
calves were fed with drink mixture from the prepina of substitute milk Vitalac
S-flaxseed-8 I/day of liquid feed during the eaidgding and 4 l/day before weaning,
with an initial content of 100 g of preparation gdére of water and the final one
25 gllitre of water. The calves received a stastane 0.5 kg/day during the initial peri-
od of feeding with drink mixture and 1.8 kg/day dref weaning.

Phot. 1. "Village for calves” in summer
Fot. 1. ,Wioska dla cial” w okresie letnim

Phot. 2. Group boxes with paddocks and feed carrido
Fot. 2. Budki grupowe z wybiegami i korytarz paszowy
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In groups microclimate measurements were takeretiralogical observations.

During ethological observation continuous measurgmef the temperature and rel-
ative humidity of the air were recorded using elatic devices of apparatus Data logger
S3121 (Comet, Czech Republic). Data loggers westalled in the box and on the pad-
dock. In addition, momentary measurements of tieedmpf air movement on the paddock
and in the box were taken at two heights, thahesanimal lying and standing (10 cm and
70 cm above the surface of litter). Research wafopeed at 07:00, 14:00 and 21:00
using the device Testo 445-2 (Testo AG, Germangdaling to the generally accepted
rules in this type of research [Pilarczyk, 1987%ing industrial video cameras 24-hour
ethological observations of 10 calves at the age8ofcalves 1-month) and 10 calves at
the age of 86 days + 3 days (calves 3-months) meade. Observations were made both in
summer and in winter. The study included the foifmrforms of behaviour (actions) of
calves: lying on the paddock, lying in the boxndifag on the paddock, concentrated feed
intake, water and drink mixture consumption. Stagdincluded walking and running.
Readout of video tapes with the film recording wasied out in 10 minutes intervals.

Results of ethological research were developedsstatly by using the one-way
analysis of variance and Scheffe’s test, Statistic0. [StatSoft Inc. 2009].

RESULTS

Test results of the microclimate of air in indivadwparts of the group pen "village
for calves” in summer and in winter are shown Isleal.

Table 1. Mean daily values of the parameters ofauianate in individual parts of the group pen
"village for calves” (x)
Tabela 1Srednie dobowe wartsi parametréw mikroklimatu w poszczegéinychséiach kojca
grupowego ,wioski dla ciat” (x)

Group/Grupa
Trait K D
Cecha paddock box paddock box
wybieg budka wybieg budka

Air temperature
Temperatura powietrza (C°) 22.4 22.9 25 18
Relative humidity
Wilgotnos¢ wzgledna (%) 54.3 58.1 66.4 23
Speed of air movement 0.55
Predkos¢ ruchu powietrza (m/s) 0.09 026 0.07

K — the summer period/ okres letni
D — the winter period/ okres zimowy

Comparing the temperature of the air in the “vidldgr calves” in summer and in
winter significant differences were found. The temgiure of the air on the paddock and
in the box in summer (group K) was around 25°C &igthan in winter (group D). In
contrast, the average daily air temperature withenpen, that is, on the paddock and in
the box both in winter and in summer was similamitarly, was the daily average rela-
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tive humidity of air within the pen. Taking into @wunt the season of the year, relative
air humidity on the paddock in winter (group K) wasout 12 percentage points (p.p.)
higher than in summer (group D) and in the box &laup.p. The biggest differences
between the values of the parameters of microctinoet the paddock and in the box
were recorded as regards the speed of air moverhAgatage daily air speed on the
paddock in summer and winter was higher 0.45 rmds(19 m /s respectively from the
average daily air speed movement in the box. Thedjpf air movement on the paddock
in summer (group K) was 0.29 m/s higher than inteviigroup D), while in the boxes in
summer and in winter it was similar.

The results of ethological research involving ageraalues of the duration of basic
activities of calves 1-and 3-months during the day/shown in tables 2 and 3.

Table 2. The average time of different activitiéd enonth calves during a dayx (+SE)
Tabela 2Sredni czas poszczegolnych czykeial-miesicznych ciedt w ciagu doby X +SE)

Specification Group/Grupa
Wyszczegolnienie K D
Lying/ Lezenie (min) 1008 +£76.30 1016 +75.25
— on the paddock/ na wybiegu 467 £27.36 A 170 +22.80 B
— in the box/ w budce 541 A £45.12 846 B £67.92
Standing/ Stanie (min) 360 +47,71 343 +44,61
— on the paddock/ na wybiegu* 307 +40,32 303 +41,52
—in the box/ w budce 53 18,40 40 £10,08
Feed intake/ Pobieranie paszy (min 29 +6,96 42644
(Dnr]li?]l;lng water/ Pobieranie wody 23 47,68 10 +6.48
(Dnrwlizl)( mixture intake/ Pobieranie pojta 20 413,02 20 +13.92

* The action of standing on the paddock also apgieethe movement of calves on the paddock/
Czynna¢ stanie na wybiegu dotyczy rowaiporuszania gicielat po wybiegu

K — the summer period/ okres letni

D — the winter period/ okres zimowy

A, B — values in rows with different letters diffsignificantly (p< 0.01)/ wartéci w wierszach
oznaczone rinymi literami r&nia sig istotnie (p< 0,01)

The average daily time of 1- month calves lyinggim summer (group K) and in
winter (group D) was similar and it was 1008 and.@0ninutes respectively, that is,
about 70% of daytime (table 2). However, stati#ijcsignificant differences in the time
of lying of calves in individual parts of the pehat is, on the paddock and in the box
were found. Calves in group D as compared to giduaid a shorter time on the pad-
dock about 297 min. (64%) (p0.01) while in the box they laid longer by 305 atizs.
(56%) box (p< 0.01). Having regard only to the season of the,yiessummer the time
of calves laying down on the paddock was 44% anldoixes 66% of the total time of
lying down during the day. In winter the calveddlain the paddock only 17%, and in
boxes 83% of the total time of lying down during tthay. The average daily time of the
standing of calves in groups K and D was similad eanged from 343 to 360 minutes,
that is, about 25% of the day (table 2). Similathg time of standing of calves in group
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K and D only on the paddock was similar. In the& balves in group D stood a shorter
time of about 13 minutes. (24%) than calves in grBubut these differences were not
significant statistically. The average daily timetioe feed intake by calves in group D
was about 13 minutes (31%) longer than in calvegraup K, and the time of drinking
water was similar. There were no significant défeces between average time of in-
taking the feed by calves in groups K and D. Therage daily time of intaking milk by
calves in groups K and D was the same.

Table 3. The average time of different activiti€&s3amonths calves during a day ¢£SE)
Tabela 3Sredni czas poszczegdlnych czykeid3-miesitcznych ciedt w ciagu doby & +SE)

Specification Group/ Grupa

Wyszczegdlnienie K D
Lying/ Lezenie (min) 901 +72,34 889 68,38
— on the paddock/ na wybiegu 835 +60,48 A 321 +34,56 B
—in the box/ w 66 +16,56 A 568 +81,84 B
Standing/ Stanie (min) 350 +44,11 358 +49,8
— on the paddock/ na wybiegu* 341 43,92 331 +48,00
— in the box/ w budce 9+2,64 27 £8,64
Feed intake (min.) 140 +2,28 153 +43,2
Pobieranie paszy (min)
Drinking water (min.) 29 17,44 20 +7,68
Pobieranie wody (min)
Drink mixture intake (min.) 20 +13,68 20 13,68
Pobieranie péjta (min)

* The action of standing on the paddock also apgieethe movement of calves on the paddock/
Czynna¢ stanie na wybiegu dotyczy rowaiporuszania gicielat po wybiegu

K — the summer period/ okres letni

D — the winter period/ okres zimowy

A, B — values in rows with different letters diffeignificantly (p< 0.01)/ wartdci w wierszach
oznaczone rinymi literami r@nia sig istotnie (p< 0,01)

The average daily time of laying of 3-months calirethe summer (group K) and in
the winter (group D) was similar and were 901 a8l Biin respectively. that is approx-
imately 62% of the time of day (table 3). Howe&stistically significant differences in
the time of calves lying in individual parts of then was found. Calves in group D laid
on the paddock 514 min. (62%) shorter than calmagdoup K (p< 0.01), but they laid
longer 502 min (760%) in the box §0.01). Taking into account only the time of the
year, in summer calves laid on the paddock 93%ianginter, only 36% of the total
time of lying during the day. The average dailydinf the standing of calves in groups K
and D was similar and it ranged respectively 350 358 min. that is, about 25% of the
time of day (table 3). Similarly, the average tioféhe standing of calves in group K and
D only on the paddock was similar. Calves in gr@uptood in the box longer about 18
min. (66%) than calves in group K, however, theeswwo statistically significant differ-
ences in the time of the standing of calves in griuand D. The average daily time of
feed intake by calves in group D was about 13 rem(8%) longer than calves in group
K, and the time of taking water by 9 min. (31%) b but these differences were not
significant statistically.
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DISCUSSION

Microclimatic conditions in the open type housimgterms of temperature and air
humidity are similar to external climatic condit®nAnd the speed of air movement in
this kind of rooms depends first of all on the degof the opening of side walls and
possibility to cover them in the period of advevssather conditions [Kaczor and Man-
decki 2014]. An important difficulty in assessindgcroclimatic conditions is the lack of
standards for cattle in these type of housing. @abommended values are provided,
which are the result of research and experienae fitactice. For this reason, microcli-
matic conditions in group pens “village for calvestre compared to the applicable
standards in traditional calf-houses. In one’s studies the daily average temperature
on the paddock and in the group box of "igloo” tygh&ring ethological observations in
summer corresponded to standards for this categfoaypimals — temperature from 8 to
25°C [ 1Z2 1977]. And the air temperature in winter the paddock (-2.5°C) and in boxes
(-1.8°C) was lower than the recommended stand&@dme authors point to the good
effects of rearing the calves in the open type imguat low temperatures [Van Cae-
negem 2006, Albers 2008]. According to Ruckebusk®90] the bottom critical tem-
perature of air for calves should not exceed -2G the top one 40°C. Relative air
humidity on the paddock and in the box, both in s@nand winter was similar to opti-
mal values in keeping the calves, from 60 to 80% 1977, AEL 2007]. The air temper-
atures within the group pen "village for calvediat is, on the paddock and in the box in
summer were similar. In winter, also the air terapare on the paddock and in box was
also similar. The factor differentiating the padd@nd box from the microclimate point
of view was the speed of air movement. On the pekkithe speed of air in summer was
6 times in winter 4 times higher than in the boxEke reduction of the speed of air
movement on the paddocks in winter could be acldiexg@ng wind meshes on the side
and gable walls of "village for calves”, which weopen in summer. According to the
information card 1Z [1977] the speed of air moveirnienkeep calves should not exceed
0.2 m/s in winter and 0.3 m/s in summer, while @&rman standards [DIN 18910] re-
port limit value in winter 0.2 m/s in summer evgnto 0.6 m/s [AEL 2007]. In the box-
es, this parameter microclimate reached low vaho¢exceeding 0.1 m/s.

Varied microclimatic conditions did not influencemificantly the general time of
lying for 1-month and 3-months calves during the.dahis time depended on age.
1-month calves rested about 100 minutes longertti@nlder ones. Similar results in the
studies of the behaviour of calves were receive&gzor and Kaczor [2016]. In one’s
own studies the overall time of the lying of 3-mwntalves within 24 hours was reduced
in favour of the increased time for the feed intake we know, older calves intake more
feed and thus spend more time to do it. A similand in the behaviour of calves was
found by Kaczor and Szyndler [1997] and Kaczor (00 he overall time of standing,
intaking the drink mixture and water byl-month esl\during the day was similar to
3-months calves. A significant impact of microcliman time of lying of calves in indi-
vidual parts of the pen was found. The studiesie@drout were a particular test of the
selection of place to lie down. In summer, the ealpreferred leisure on the paddock,
where they had 2.5 times more surface area toolendat disposal than in the box. In
winter, however, the calves rested mainly in the favere 10 calves could lie at the
same time. In this context it seems that the madtofs determining the choice of place
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to lie down in the pen was the speed of air movermethe first instance and then tem-
perature. The animals stayed in the pen in twedfit zones in terms of the value of the
speed of air movement. On the paddock the speail ofovement, especially in summer
was significantly greater than in the box. Highesppef air increases the heat dissipation
by the body as convection [Janowski 1978, Kaazoml. 2015]. In summer, the in-
creased speed of air prevents the heat stresqamidter causes excessive hypothermia
of the body of animals. It can be assumed thaktemely low temperatures of the air
the time of calves staying in the boxes would benelonger. The extent of the use of
boxes for lying down by the calves depended alsagm Younger calves both in sum-
mer and in winter laid longer in the boxes thareoldalves. Varied micro-climatic con-
ditions in summer and in winter did not have a igant impact on the time of standing,
the feed intake, water and drink mixture consunmtio

CONCLUSIONS

The following conclusions and statements have Beanulated on the basis of re-
search performed:

1. Varied micro-climatic conditions in summer andainter did not affect the over-
all time of lying, standing, the feed intake, waded drink mixture by calves during the
day which were kept in group pens of "village fahes”.

2. A significant impact of microclimatic conditioms the choice and time of calves
lying in individual parts of the group pen, thaté the paddock or in the "igloo” box,
and the main factors determining the choice ofkaclie down was the speed of the air
movement and temperature.

3. The extent of the use of boxes to lie down ddpdralso on the age of calves.
Younger animals laid in the boxes both in summet ianwinter, and older calves pre-
ferred to take a rest mostly in winter.

4. In the technological system of "village for cadV the use of boxes of "igloo” type
protects calves from the effects of adverse weatbaditions, which is particularly im-
portant in winter.
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Streszczenie Celem bada byto okrelenie wplywu zréanicowanych warunkéw mikroklimatycz-
nych oraz wieku na zachowanig sielat w innowacyjnym pomieszczeniu otwartym typu ,wiask
dla cieht”. Cielgta byly utrzymywane w kojcach grupowych, utworzdmyx budek grupowych
typu ,igloo” i wybiegébw w okresie letnim (grupa Ky = 20) i zimowym ( grupa D, n = 20).
W kojcach grupowych wykonano badania mikroklimahgz a na cigtach przeprowadzono
24-godzinne obserwacje etologiczne. Na podstawyskanych wynikow badawykazano istotny
wplyw mikroklimatu na czas #enia ciejt w poszczegdlnych ezciach kojca grupowego,
tji. w budce lub na wybiegu. Czynnikami mikroklimatecydugcymi o wyborze miejsca dode-
nia w kojcu byty w pierwszej kolejisoi predkos¢ ruchu powietrza, a naginie temperatura powie-
trza. Cietta mtodsze zaréwno w okresie letnim, jak i zimowgiuzej lezaly w budkach ri cieleta
starsze. W uktadzie technologicznym ,wioski dlalgtiestosowanie budek typu ,igloo” zabezpie-
cza cietta przed oddziatywaniem niekorzystnych warunkOwaaferycznych, co jest szczegdlnie
istotne w okresie zimowym.

Stowa kluczowe cieleta, pomieszczenia otwarte, mikroklimat powietrzalagia



