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PRACTICAL APPLICATION OF OBSERVER
XT SOFTWARE FOR BEHAVIOUR AND
WELFARE RESEARCH IN CATTLE AND
SHEEP - A REVIEW
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The classic definition of Donald Broom (1986) and
Broom 1996}‘; which defines animal welfare as a
measurable physical condition that takes into account 'y
the animal's experience In dealing with the |
environment. -

Injury, abnormal behaviour and stress-provoked
physiological changes may signal that the animal is
not coping with the environment (Broom, 1986), while
growth and reproduction are indicators that the animal
IS coping. |

The advantage of this definition is that it takes a,
complex apProach to characterizing animal welfare.
Animal welfare can vary between satisfactory - _
positive welfare and unfavourable —poor welfare, but Fu= = T or
when exhaustion occurs as a result of prolonged = . = &
athologZ the state of wellbeing is compromised

FBroom, 606). |
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Animal welfare contains behavioural, physiological, biological,
zoohygienic, economic, ethical, emotional and philosophical nuances.
Therefore, for its accurate assessment, various, complex studies and
intricate interdependent methods and regularities are used.

In this regard, Noldus Observer XT software is a professional and easy-
to-use software for behaviour logging, data analysis and presentation.
It provides the ability to support the entire workflow on animal
behaviour research: from experiment setup, ethogram design and data

collection, to analysis and presentation of these data. In this way, the
software provides detailed and precise data on the behaviour of
different animals (Noldus 1991 Noldus 209) |'
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Observer XT provides the possibility to visualize the physiological data,
as well as to export and synchronize the video recordings with other
physiological parameters, such as heart rate, respiratory movements,
rumen movements from various experiments with large and small
ruminants. It also allows us to formulate a more complete idea about
the studied phenomena.

Initially, Observer was developed as a device for recording behavioural
data, managing, analysing, and presenting these data from animal

observations (Noldus, 1991; Noldus, 2009; Pullin et al. 2017).

Later, due to its flexibility, Noldus software was adapted to animal
behaviour and welfare, for which is particularly relevant to synchronize
and combine various vital indicators of the studled animals to assess
their welfare. ] - T -
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According to Zimmerman et al., (2009), the advantage of combining
various vital signs is that a more accurate, comprehensive picture is
obtained. However, when combining the different features acquired by

different programs, synchronization and integration problems often
occCur.

All this has motivated us to summarize and systematize the diverse
application of the Noldus Observer XT software to observe the

behaviour of mostly pasture-raised large and small ruminants, whose
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The purpose of the present study is to review the practical use of
Observer XT software for synchronizing and integrating ethological
observations in large and small ruminants with various physiological,

hormonal, biochemical, haematological, pharmacological and other
indicators, in relation to their welfare.
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To achieve the goal of this overview, a theoretical analysis was made of over
250 official documents, reports from international research organizations and
scientific publications. Information was searched through the Electronic
Networks of Science databases from PubMed (1966-June 2021), EMBASE
(1973-May 2021), Research Gate, Elsevier by filtering by keywords related to
the use of Observer XT integration software of data from the behaviour of
small and large ruminants with their physiological, hormonal, biochemical,
haematological, pharmacological and other indicators characterizing their
welfare.

Different ethological studies were summarized and systematized, analysed

with Observer XT software in cattle, calves, sheep, lambs and goats and
icators to clarify their welfare.
e
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The capabilities of the Observer XT for recording, analysing the behaviour of
large and small ruminants and presenting the results appropriately are
numerous. There are many and varied studies on various behaviours — social,
maternal, research, etc. in large ruminants performed by means of this
application - Boivin et al. (2009); Johnsena et al. (2015); Todd et al. (2018);
Waiblinger et al. (2020).

Research has been done with Observer XT on various behaviours in sheep and

lambs as well - feeding, lying down, standing, drinking, locomotor and oral
manjpulations in lambs (Pullin et al. 2017), early vocal recognition of the mother
by the young, (Sebe et al. 2010) somal somablllty in lambs (Ligout et al. 2011),
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v The software encodes and quantifies the behaviour and automatically records
the time, as well as the sound of the recording.

VIt reports significant data of the animal's behaviour or from the video and
reflects the temporal characteristics of each recorded event.

v'Observer XT calculates statistics on the average number of animals engaged
in a particular behaviour, as well as reporting the average duration of
behavioural responses.

v'This software enables easy data export and presentation.

v'It successfully analyses groups of observations simultaneously (Noldus, 1991;
Noldu
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v Observer XT has the ability to synchronously play individual video and audio
files (MP3, WAV and WMA). It previews the audio of the imported videos. It is
compatible with a variety of digital video files (QuickTime (MOV), MP4, MPEG-
1/12, MPEG 4 DivX, DV-AVI and AVI) as well as videos made by Apple iPod, Sony
PSP and others (Noldus, 1991; Noldus, 2009; Pullin et al. 2017).

v'The software features Explo for data exploration and visualization: tables and
graphs for events over time, video highlights, and more.

v'Intelligent software can process the data statistically using various methods -
descriptive statistics, reliability analysis, sequential lag analysis, etc. (Noldus,
1991; N
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v Observer XT for synchronizing behaviour with physiological, hormonal,
biochemical and haematological indicators in poor and positive animal welfare.

* Through Observer XT software, both pre-recorded video files can be imported
and offline observations can be made.

= A major advantage is the ability to make live observations and create video via a
FireWire camera and simultaneously acquire physiological data from the animals using
an external data acquisition (DAQ) device (analogous with a digital system). External
physiological data are imported into the software after monitoring. This can be done
automatically by sending a synchronization signal during observation from the
Observer computer to the DAQ device through the Observer computer's COM or USB
port. This time and date information is used when importing the physiological data file
into Observer XT, to synchronize the observed and physiological data (Noldus, 2009;

Z|mmerman et aI 2009 PuII|n et al. 2017). |
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v'Observer XT for synchronizing behaviour with physiological, hormonal,
biochemical and haematological indicators in poor animal welfare.

= In studying behaviour and welfare of cows and calves, more studies combine
stress-behavioural responses, such as standing and stereotypical walking,
head turning, foot stomping, tail wagging, mooing, with measurement of
physiological indicators of stress - increased heart rate rhythm, increase in
body temperature, slowing of rumen movements, etc. Similar data on
synchronizing the behaviour of large ruminants and their physiological
indicators under stress are presented by Lensinka et al. (2001), Schmied (2008),

Valance et al. (2008), Chapinal et al. (2009); Zimmerman et al.(2009), Lambooij et
al.(2012), Gellatly et al.(2021), Désirée et al.(2021) in cows and calves.

Similar stress-behaviour, such as pointing back ears, increased heart rate and
elevated plasma cortisol concentrations in sheep and lambs are presented by:
Roussel etal (2004) Grelveldmgeret aI (2009) and others.
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v'Observer XT for synchronizing behaviour with physiological, hormonal,
biochemical and haematological indicators in poor animal welfare.

= Another important advantage of Observer XT is the ability to add data from the
hormonal status and biochemistry of the research animals to the processed
behavioural indicators. In this way, dependencies between the behavioural data
of the animals and the concentrations of a number of stress-related hormones
— faecal cortisol metabolite dioxoandrostane, plasma adrenaline,
norepinephrine, cortisol, etc. — can be easily calculated.

= Thus, the condition and wellbeing of ruminants is characterized even more
fully. Comprehensive studies on stress behaviour, physiological parameters,
hormones and biochemistry in cows and calves have been presented by:
Hopster et al. (2002), Van et al. (2002), Mulleder et al. (2003), Bourguet et al.
(2010), Wagner et al. (2015) and others.

= Similar studies on stress behaviour and hormones - faecal metabolite of
cortisol - dioxoandrostane, plasma adrenaline, norepinephrine, cortisol in
sheep and lambs have been reé)orted by: Greiveldinger et al. (2009); Paul et al.
(2009); Destrez et al. (2012) an hrs |
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v Observer XT for synchronizing behaviour with physiological, hormonal,

biochemical and haematological indicators in positive animal welfare. Other

authors use the capabilities of Observer XT to characterize the positive welfare of

large and small ruminants.

Based on social behaviour, emotional reactivity, physiology and performance
indicators in heifers, Raussi (2005) found that group rearing contributed to their
more varied social experiences and positive welfare.

Sometimes even small improvements in animal husbandry and transportation can
improve their welfare. For example, according to Lambooij et al. (2012) increasing
the distance from the withers of transported cows to the tray of the vehicle to 20 cm
had a positive effect cow well-beeing - reducing head banging, heart rate and rectal
temperature. Broucek et al. (2017) reported that after moving Holstein cows from
tied to free-box housing, lying time and survival time increased as well as daily milk
yield per cow. Similar studies for the capabilities of the Observer XT to characterize
positive welfare in small rumlnants have Destrez et al. (2017), Marini et al. (2017)
and others — '
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Based on the summary of the presented research, it can be
concluded that Observer XT software is an optimal method for
integrating and synchronizing ethological data with various
physiological, hormonal, biochemical and hematological

parameters in large and small ruminants in relation to their
welfare. -
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