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Behavioural reactivity and heart rate
of half-bred stallions in a novel stimulus test

Reaktywnd¢ behawioralna igtno ogieréw potkrwi w técie nowego bozta

Summary. The studies were aimed at estimating the behaafigaactivity and heart rate of half-
bred Anglo-Arabian stallions subjected to a nowéhslus test. The studies carried out at the
Training Centre in Bogustawice involved 129 threaryeld half-bred Anglo-Arabian stallions.
All the stallions were exposed to a novel optiaad acoustic stimulus generated in a timidity test
according to Budzjski's method in an optical, acoustic and opticallestic session. Following
each session of the test the stallions were ratiéldl megard to respective types of response.
They could score from 1 (high behavioural reacgfjvitp to 10 points (low behavioural reactivity).
Heart rate measurements were employed as a phywialdndicator of the level of behavioural
reactivity. The heart rate of stallions was measiumamediately prior to the test (initial heart fate
and then during the optical, acoustic and opticaliatic session. To calculate the increase in the
heart rate for each session, the initial heart veae deducted from the value measured during
respective sessions. A considerable degree of nsrbalance was reported for the evaluated
stallions. A moving optical stimulus caused th@mstiest behavioural response. In response to the
stimulus the highest increase in the heart ratheftallions was recorded. A statistically signifi
cant difference was found between the mean irlitert rate and the corresponding mean rate
recorded during respective sessions of the timigiy. Stallions characterised by high reactivity i
the novel stimulus test showed increased valuegseaft rate. Significant negative correlations
between the results of behavioural assessmentitirtiidity test and the value of the heart rate
measured during the test suggest that the nowelkts test can be used as a fast and objective
method of forecasting the suitability of horsesdafe and effective use.
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INTRODUCTION

The contemporary forms of using horses set highHezquirements in terms of the
quality of their behavioural characteristics. Vasoauthors have reported a significant
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relationship between behavioural reactivity and lineeding value of horses and their
behaviour at work [Geringer and Kasprzyk 2000, fgaiet al. 2001, Kénig von Bor-
stelet al. 2011]. Behavioural characteristics are heredifgpron 1999]. This enables
an effective selection by breeders to eliminatenafs which can pass undesired behav-
iours, such as aggressiveness, onto their offspfirgjts such as nervous excitability or
excessive reactivity to stimuli may be conditioydfactors including: gender, age, race,
pedigree [Saputat al. 2002, Hausbergeagt al. 2004, Kamieniak 2006], inbreeding level
[Kamieniak 1999], method of breeding and mainterazunditions [Lansade et. 2003].

Reliable and objective behavioural assessmentrigplarly significant for stallions
[Walkowicz and Jodkowska 1995]. Compared to masea|ions have definitely more
numerous offspring. A number of methods have bemreldped to evaluate the innate
and acquired horse behaviour characteristics [Biskiyi 982, Wolffet al. 1997, Visser
et al. 2001]. However, these methods are often undebgisubjective assessment of
equine behaviour in various conditions. Methods legipg measurements of physiolog-
ical and biochemical indices are valuable sourdemformation regarding the behav-
ioural reactivity of horses. One of these methadlsaart rate measurement [Madral.
2000, Gehrkeet al. 2011]. Changes in the heart rate reflect the sitgf the response
of an organism exposed to novel stimuli and itsegainphysiological fitness [Szarska
2000]. Heart rate measurement provides informadibout the animal’'s adaptability to
environmental stimuli of various kinds. Increasedativity to stimuli in some horses can
make them difficult to handle and use.

Despite multiple studies being carried out withanebto the behavioural characteris-
tics of horses, a versatile method which would agyeo implement in field conditions
has not been found yet.

The studies were aimed at estimating the behavigaeetivity and heart rate of
half-bred stallions subjected to a novel stimubkst.t

MATERIAL AND METHODS

The studies involving 129 three-year-old half-bedjlo-Arabian stallions were car-
ried out at the Training Centre in Bogustawice. Thsponse to new stimuli (optical,
acoustic) in the examined horses was evaluated tisstimidity test method developed
by Budzyiski [Budzyaski 1982]. The test was performed in three sessions

| — optical — a horse led in hand by man walkedvben two screens and then re-
turned along the same path. Behind the screens 1m black and white squares rotated
at a speed of 40 revolutions per minute (movingcapstimulus);

Il — acoustic — a horse led in hand by man, walkiegween two screens behind
which there were motionless black and white squangsthen returning along the same
path, was exposed to an acoustic stimulus of 8€stmer minute generated by a tonome-
ter (acoustic stimulus);

Il — optical/acoustic — a horse led in hand by maalking between two screens be-
hind which there were black and white squares itioncand then returning along the
same path, was exposed to an acoustic stimulu® dbies per minute generated by
a tonometer (optical stimulus and acoustic stimaluabined).
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Following each session of the test the stallionsewated with regard to respective
types of response. They could score from 1 (highelioural reactivity) up to 10 points
(low behavioural reactivity) separately for theasgage back and forth. The behavioural
assessment in every session of the test was entonber of points scored for the stal-
lion’s passage back and forth between the screwitfsin the range of 2 to 20 points.
The ratio expressing the level of physiologicalctaéty of stallions, resulting from the
perception of stimuli used in the test, was therthede measurement. To this end, tele-
metric apparatus Hippocard Polar Sport Tester PB8D4vas used. The heart rate of
stallions was measured immediately prior to thé tiegial heart rate), and then during
the optical, acoustic and optical/acoustic sessiancalculate the increase in heart rate
for each session, the initial heart rate was dedftbom the value measured in respective
sessions. The results were analysed by statistietthods using Statistica 6.0 software.
Due to the lack of normal distribution of the arsa&lgl characteristics, the resulting data
were log transformation. The linear correlationwestn the studied characteristics was
determined by calculating the Pearson correlataefficients (k) and regression coeffi-
cients (). The significance of differences between the istid¢haracteristics was esti-
mated in a t-Student test.

RESULTS AND DISCUSSION

The results of the timidity test (Tab. 1) pointaoconsiderable degree of nervous
balance in the evaluated stallions. The lowestl lef/eesponse was recorded during the
optical/acoustic session of the timidity test. Thean score given to stallions was the
highest (16.25 £3.75 pts) in this session. On tierohand, the stallions scored lowest
(15.13 +3.64 pts) in the optical session. Statdlifcsignificant differences (g 0.01)
were proved to exist between the mean score dibstalin the optical session and the

Table 1. Behavioural assessment, heart rate anebiseiin heart rate (X £SD) of stallions
subjected to a timidity test (n = 129)

Tabela 1. Ocena behawioralna, wéetd¢tna oraz przyrost warfoi tetna (X £SD) u ogieréw
poddanych testowgkliwosci (n = 129)

. | session/ | sesja 15.13 +3/64
Behaviour score - - 3
Ocena behawioralna (pkt) Il sess.lon/ Il ses;g 16.14 +355

11l session/ l1l sesja 16.25 +3.95

basal heart rateétno pocatkowe 66.98 +28 9F
Mean heart rate (bpm) | session/ | sesja 94.30 +3393
Srednie wartéci tetna (ud./min.) Il session/ Il sesja 85.74 +2726
Il session/ lll sesja 88.04 +32.50
Mean increase heart rate (bpm) | session/ | sesja 26.33 £39.35
Srednie przyrostyetna (ud./min.) Il session/ Il sesja 17.77 +32110
Il session/ lll sesja 20.06 +36.73

The mean values with identical letters are sigaifity different; upper case letter with<0.01, lower case
letter with P< 0.05
Srednie oznaczong sam litera réznia sig istotnie; dua litera przy P< 0,01, mata litera przy R 0,05
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Table 2. The coefficients of correlation betweem itbsults of behavioural assessment in a timidity
test and the increase in the heart rate of the imeghstallions
Tabela 2. Wartii wspotczynnikéw korelacji poredzy wynikami oceny behawioralnej wétée
lekliwos$ci a wartdéciami oraz przyrostametna u badanych ogieréw

I Behaviour score/ Ocena behawioralna
Specification
Wyszczegdlnienie session | session Il session |1l
sesja | sesja ll sesja lll
basal heart rate 0.19F 0.183% 0.185
Mean tetno pocatkowe
heart rate session I/ sesja | -0.653 -0.584* -0.634*
Srednie ¢tno session II/ sesja Il -0.785 -0.758% -0.788*
session IlI/ sesja Il -0.7%7 -0.71% -0.774%
Mean increase | session I/ sesja | -0.4%3 -0.36% -0.411*
heart rate - - - & x
Srednie session I/ sesja Il -0.4 -0.47 -0.50
przyrosty ttne | session lll/ sesja llI -0.524 -0.496% -0.543*

X significant with P< 0.05/ istotne przy R 0,05
* significant with P< 0.01/ istotne przy R 0,01

score in the optical/acoustic session. Such ardifiee was not observed comparing the
score of the acoustic session and that of the afdoustic session. The mean heart
rates measured prior to the test and during reispesessions, along with heart rate in-
creases, are presented in Table 1. A statistis@diyificant difference was found during
the mean value of the initial heart rate and themreeart rate measured during respec-
tive sessions of the timidity test. The stimuli dise session I, 1l and 11l of the test stimu-
lated a response manifested in an increased haartof the stallions. The highest in-
crease (26.33 +£39.35 beats/min) compared to thialihieart rate was noted in response
to an optical stimulus. The stallions responded l&f@st intense to an acoustic stimu-
lus, which was demonstrated by the lowest increasethe heart rate (17.77
+32.10 beats/min). The difference between the asmen the value of the heart rate both
during the optical and the acoustic session, wasstally significant with p< 0.05. The
relationships between the intensity of behavioueaponse, expressed as the number of
points scored during respective sessions of thiglityrtest, and the measured heart rate
and its increase are illustrated in Table 2 anBign 1, 2, 3. The correlation and regres-
sion coefficients were negative and statisticaliynficant. Stallions characterised by
high reactivity in a novel stimulus test showedréased heart rate values. The results
indicate that the applied method of behaviouraésssent of horses is reliable and ob-
jective. Thus, it can be used as a universal agpraaestimating behavioural character-
istics in field conditions. A method which enabfast anticipation of horses’ responses
is particularly valuable in terms of satisfactorgewf horses. If animals demonstrating
excessive reactivity to novel stimuli are excludiexn breeding, the risk of accidents in
the human-animal interaction will be reduced. Hosrewthe assessment of behaviour
must take into account the specific breed, expeeieand traits specific to individual
animals. Despite it is believed that behaviourarahbteristics are not innate, they are
considerably modified by the environment. Numerawuthors [Janiszewskhal. 2004,
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Fig. 1. Regression lines and equations and valut#sedfoefficients of correlation and regression
between the behavioural assessment in the sessfantimidity test (score) and the heart rate
value and increase (beats per minute) in the exahiorses ™ significant with P< 0.01;
(L) — identification of the regression line for Ineeate (left axis); (R) — identification of the reg-
sion line for heart rate increase (right axis)
Rys. 1. Proste i rbwnania regresji oraz wanitavspotczynnikow korelacji i regresji pogaizy
ocery behawioralg w sesji optycznej testgHliwosci (pkt) a wartécia i przyrostemdgtna
(liczba uderz& na minug) u badanych koni™ — istotny przy P< 0,01; (L) — oznaczenie prostej regresji
dla wartdci tetna (lewa §); (R) — oznaczenie prostej regresji dla przyrdstoa (prawa £)
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Fig. 2. Regression lines and equations and valut#sedfoefficients of correlation and regression
between the behavioural assessment in the se$siba timidity test (score) and the heart rate
value and increase (beats per minute) in the exahiorses,” significant with P< 0.01;
(L) — identification of the regression line for neete (left axis); (R) — identification of the
regression line for heart rate increase (right)axis
Rys. 2. Proste i rbwnania regresji oraz wanitavspotczynnikow korelacji i regresji pogaizy
ocery behawioralg w sesji 1l (pkt) a warteia i przyrostemgtna (liczba uderzena minug)
u badanych koni —istotny przy = 0,01; (L) — oznaczenie prostej regresji dla wanittztna
(lewa @); (R) — oznaczenie prostej regresji dla przyrostima (prawa €)
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Fig. 3. Regression lines and equations and valusedfoefficients of correlation and regression
between the behavioural assessment in the seskafraltimidity test (score) and the heart rate
value and increase (beats per minute) in the exaiiorses’ significant with P< 0.01;
(L) — identification of the regression line for Ineeate (left axis); (R) — identification of the reg-
sion line for heart rate increase (right axis)

Rys. 3. Proste i rbwnania regres;ji oraz wanitavspotczynnikoéw korelacji i regresji poeazy
oceny behawioralg w ses;ji lll testugkliwosci (pkt) a wartécig i przyrostemédtna (liczba ude-
rzea na minu¢) u badanych koniX — istotny przy & 0,01; (L) — oznaczenie prostej regresji dla

wartasci tetna (lewa 6); (R) — oznaczenie prostej regresji dla przyrogtima (prawa €)

Kdnig von Borstekt al. 2011, Leiner and Fendt 2011] recounted that thengity of the
response to a novel stimulus can decrease afteingaJaniszewsket al. [2004], using
the timidity test, evaluated three-year-old stakliof various breeds in terms of nervous
excitability after 100-day training in a trainingrdre. The authors demonstrated a signif-
icant impact of paternal breed on the nervous akity of stallions. The best nervous
balance was recorded for sons of Holsteiner stallidhe lowest nervous balance was
characteristic of sons of Polish half-bred siresthiannet al. [2010] claim that the
characteristics of any behaviour related to thell®f nervous excitability must be re-
garded as typical of a specific animal and, asla, unchangeable over its lifetime.
Horses found by their owners as excitable or umstedreived similar opinions during
the assessment in utility tests after many daysaifing. Both the duration of training,
the trainer as well as the evaluation site didal@nge the behaviour of horses and had
no impact on the level of their nervous excitapilRothmanret al. [2010] reported that
excitable horses scored lower for saddle horseackeristics. Stallions with lower nerv-
ous reactivity performed better at jumping.

CONCLUSIONS

To sum up, it must be noted that in the studielicta the most intense behavioural
response and the highest increase in the heartc@tgared to levels measured prior to
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the test, were caused by a moving optical stimuBignificant negative correlations
between the results of behavioural assessmentinnidity test and the value of the heart
rate measured during the test suggest that thd stwmilus test can be used as a fast and
objective method of forecasting the suitabilityhofrses for safe and effective use.
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StreszczenieCelem badéabyto oszacowanie reaktywém behawioralnej i warti tetna ogieréw
potkrwi  angloarabskiej poddanych testowi nowego 4sad Badaniami przeprowadzonymi
w Zakladzie Treningowym w Bogustawicach etbj 129 ogierow rasy pétkrwi angloarabskiej
w wieku 3 lat. Wszystkie ogiery eksponowano na noaptyczny i akustyczny bodziec, genero-
wany w técie lekliwosci, przeprowadzonym zgodnie z metogykpracowan przez Budzyskie-
go, w sesji optycznej, akustycznej i optyczno-ajemtej. W kadej sesji testu za poszczegoélne
typy reakcji przyznawano ogierom punkty w skali bdwysoka reaktywni&@ behawioralna) do
10 (niska reaktywni@ behawioralna). Jako fizjologiczny wskak poziomu reaktywnéei beha-
wioralnej wykorzystano pomiaktnha. Tetno mierzono u ogieréw bezfrednio przed rozpoez
ciem testu @tno pocatkowe), a nagpnie w jego sesji optycznej, akustycznej i optyezno
akustycznej. Wyliczono przyrosty wasto tetha w kadej sesji, odejmuag od zmierzonej w po-
szczegoblnych sesjach wadtd tetha wart@¢ tetna pocatkowego Wykazano znaczny stofie
zréwnowaenia nerwowego ocenianych koni. Najsilnigjseeakcg behawioralg wywotywat
ruchomy bodziec optyczny, na ktéry ogiery reagowagjwickszym wzrostem warkoi tetna.
Wykazano statystycznie istatmoznice pomiedzy srednp wartcicia tetna pocatkowego asredni
wartcicig tego wskanika uzyskang w poszczegdlnych sesjach testklilvosci. U ogierow charak-
teryzupcych st wysoky reaktywndcig w teicie nowego botta stwierdzono wksze wartéci
tetna. Istotne ujemne korelacje zachgmz pomédzy wynikami oceny behawioralnej wstie
Igkliwosci a wartdcia mierzonego w t&ie ttna wskazy na maliwosé wykorzystania testu
nowego bodca jako szybkiej i obiektywnej metody prognozowapiaydatndci koni do bez-
piecznego i efektywnegazytkowania.

Stowa kluczowe:ogiery, reaktywn& behawioralnaetno, test nowego bdda



