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Home message: In this study, the Master CALM’ horsefeed has retlintensity of behavioural
responses to startle and novelty reactions. Moredeeding horses with Master CALM’ have
influenced heart rate parameters. The lower maximealt rates and weaker increase percentages
indicated a reduction of stress level. Horses wess excited and quickly calmed down after

exposure to fearfulness situation.

| ntroduction

Within the scope of his using for sport and leisuv&ural horse environment is changed. Specific
living conditions of the horse like stable contaemhinvolve movement restrictions for horses and
change social relationship. Horse management: vgat¥ection, transport, and competition go
against to natural horse lifestyle. All these fastare stress sources for the horse and may have
effects on his behaviour, induce uncontrolled rieast (shying, bolting...), and even also develop
chronic stress in anxious hors&®(kman et al., 2007 )Fear reactions seem to appear more violent
in nervous horses and cause physical injuries nosélf and his user. These behavioral problems
can also affect animal performance and spoil hgaldusberger et al., 2008; Hausberger et al.,
2009. Previous studies have shown that diet couldrbeasy way to influence horse behaviour.
The intake of large amount of starch and sugarsbkeas suggested to cause excitable behaviour
(Redondo et al., 2009vhereas dietary fats could improve reactivityhofses olland et al., 199%

with comparable intake of digestible energyicKenzie et al. 2003). In this context, we have
developed a new complementary horsefeed (Master MCAMhich aims at calming nervous
horses.

The objective of this study was to assess the tetiedaster CALM’ on behaviour of nervous
horses.



Materials and methods

Subjects and management

17 jumping horses from 11 French stables were wgletor this study because they were
considered as difficult to handle or to ride byb&amanager, instructor, coach or their owner in
comparison to others in the same stable.

They were kept in 12 m? stall. These horses pesdras jumpers or event horses and maintained

consistent work levels throughout the study pe@etih/week.

Dietary treatment and experimental procedure

Horses were randomly allocated to 1 of the 2 dibtd were tested in a parallel experimental
design. They were fed with meadow hay and were temmgnted with concentrate horsefeeds in 2
or 3 meals depending on the stables (Table 1).cbimrol diet consisted of the usual pelleted or
flaked concentrate feed of the horses. The tedt atiasisted of Master CALM’ (Lambey SA,
Torpes, France). The 2 types of horsefeed contaimeiiar crude protein contents, but differed in
the fat and starch balance, control horsefeedverage 4.6% fat — 33.8% starch and test horsefeed
9.5% fat — 15% starchMaster CALM’ horsefeed is also enriched with vitasiB1, B2, C, E,
magnesium and tryptophan. The amount of Master CAlulks calculated to be iso-energetic with
the usual horsefeed they received before. Waterawaitablead libitumin stalls.

Horses have been fed with their diet for 6 weeksreghe behavioural tests were performed.

Table 1 Characteristics of animals and feeding practicesach group at the start of the study.

Control group Test group
Age 11 + 4 years (6 to 20 years) 9 + 3 years (8 toddrs)
Sex 4 geldings 5 geldings
5 mares 3 mares
Weight 533 + 40 kg 498 + 41 kg
5 French Saddle horses
Breed 8 French Saddle horses |1 Anglo-arab
1 saddle horse 1 Belgisch Warmbloed Paardenstamboek
1 saddle horse
Discipline 8 jumping horses 6 jumping horses
1 event horses 2 school horse
Number of horsefeed meal per day 3 meals in 8 stables 3 meals in 5 stables
2 meals in 1 stable 2 meals in 3 stables
Average of hay quantity (kg/day) 6.3+2.4 5+1.6
Average of horsefeed quantity (kg/day) 34+1.4 4+1.4

: 5 horses on straw
Bedding type 3 horses on shavings
1 horse on sawdust

7 horses on straw
1 horse on sawdust




Tests of temperament

Our study focused on fear reactions which are ddfias the horse capacity to react to the
perception of potentially threatening reactiomoiésy, 1995; Forkman et al., 2007 Three
behavioural tests were established to charact&aereactions when horses were faced to novelty,
suddenness or both. These tests were designedaguredearfulness level of individuals and were
always applied in the same order for all horses Wsts were standardized (sequence, duration,
equipment, and operator) and they took place inhtbrse’s stall. Each test was performed only
once in order to avoid of habituatiodofes, 1988 The moment to perform the tests during the day
was randomly chosen for each horse in each groapsdd were quietly manipulated in their own

stall by the same person in all stables.

General procedures

Firstly, the horse’s propensity to exhibit fearatans when faced with novelty was tested using the
tarpaulin test\(Volff et al. 1997; Nicol et al., 2005A bucket with food was put in a corner of a
tarpaulin (Im90 x 1m60) spread out in a cornerhef gtall. Horse was compelled to walk on the
tarpaulin in order to eat.

Then, the umbrella test was used to characterizselsopropensity to exhibit fear reactions when
faced with suddennessiglland et al., 1996; Lansade, 200%A colourful umbrella was abruptly
opened 1 meter from horse’s head.

Finally, the “duck testwas used to characterize horse’s propensity tobéxigar reactions faced
with novelty and suddennesgv6lff et al., 1997)Horsefeed on a wooden tray was placed in a
corner of the stall. The horse has been left onwts in the stall for 3 min eating on the tray. fhe

a plastic motorized duck was put on the tray. gaveto turn and make noise for 20 s.

Behavioural observations

Behavioural observations were conducted using 2rmbss with previous training of collecting
behavioral data from horse. These observers werdlmul to treatment. Horse behaviours have
been observed for 5 min and were recorded on eettassecorder by a cameraman for later

analyses.

Horse posture reflects emotional status. Eyes’esgion and ears’ position are signals used by the
horse to express fear. Indeed, when a horse tuthsdars forward and their eyes roll to the point
that the white of the eye is visible, it indicatdertnessrezzani, 2004 During the tarpaulin and
the duck tests, vigilance posture occurrence fohdwrse was noted thanks to the observation of
these 2 facial expressions observations.



Furthermore, the number of breaths has been retafdeng 5 min after stimuludBreaths are
emitted in case of dangefrezzani, 200dand are positively correlated to an alertnessupesn
horses l(ansade, 2005).

During the umbrella test, @activity score (Table 2) was assigned to theéarsen opening the

umbrella Holland et al., 1995 These scores allowed the evaluation of horsetixéy degree at

the moment of the stimulus.

Table 2 Scores for observed reactions to a startlingudtimHolland et al., 1995

Score Description
1 The horse shows no reaction or interest in thegtis
2 The horse looks in the direction of the stimulushas no other reaction.
3 The horse jumps when the stimulus is applied bes dot try to run away.
4 The horse jumps away from the stimulus and tridsawe.
5 The horse completely loses control and tries te flerefuses to move from the spot.

Physiological measurements

Fear-related reactions are characterized by plogidl reactions preparing the animal to deal with
the danger. When a stimulus occurs, an adrenaiease induces a heart rate increase. That is why
heart rate was recorded by a heart rate monitda25x, Polar Electro Europe BV, Fleurier,
Switzerland) during the 3 testM¢ Cann et al., 1988 a; Mc Cann et al., 1988 b; ptar, 1997;
Strand et al., 2002; Mckenzie et al., 2003; Nidohle, 2005; Redondo et al., 200Heart rate was
recorded every 5 s from 3 min before 5 min aftemgius. Data was processed with a Polar
software package. Basal heart rate, maximum hatatand time of return to basal heart rate have
been recorded. Percentage of heart rate increaseal@ulated using basal heart rate and maximum

heart rate data.

Statistical analysis

Regarding quantitative variables (heart rate, nundfebreaths), a comparison test of means
between the 2 groups was chosen. It was made witiskidl Wallis test, a nonparametric test
(Excel, Microsoft).

For qualitative data (alertness posture), a coraparbetween the 2 groups was performed using the
Chi2 Test with Excel software.

The level of statistical significance was pre-4qi<0.05.



Results

From a behavioral point of view

During the tarpaulin and duck tests, horses fetl Wié control diet have given out more breaths for
5 min than with the test diet (Table 3).

During the tarpaulin test, 8/9 horses were in dleithe control group against only 1/8 in the test
group (Table 3). For the duck test, no significdifterence on alertness was observed among the
horses consuming the various diets (Table 3).

In response to the umbrella opening, horses appdass reactive when consuming the test diet
than consuming the control diet. Horses fed with ¢ontrol diet jumped and tried to flee. They
obtained on average a reactivity score of 4 ol ¢fable 3). When fed with the test diet, horses
only jumped without trying to escape and got orrage a score of 3 which was significantly lower

than for the control group (Table 3).

Table 3 Effects of the diets on behavioural and physimalgparameters of horses when faced with noveity o

suddenness.
Tarpaulin test Umbrellatest Duck test
Control ] P Control ] Control Test
) Test diet ) Test diet| P values ) ) P values
diet values diet diet diet

Behavioural observations

Number of breaths

Number of horses in alert ag 1° 0.0016 9 6 NS

Reactivity score 4 3P 0.0249

Physiological measurements

Maximum heart rate

. 64 £19 44 +5 NS 82+f6| 57+17 0.0160 78+15| 6715 NS
(beats/min)

Time required to return to the N
184 £ 109 146 + 38 NS 83+37| 46+1@ 0.0095 ND ND

basal heart rate (seconds)

Increase percentage of heart
53+32 19+1P | 0.0161| 91+45 | 35+2¢ 0.0124 73+25| 5937 NS

rate (beats/min)

Values are means = SE of 9 horses for control et 8 horses for Master CALM’ diet
3 b\eans in rows with different superscripts are siigantly different (p<0.05)

! Not determined




From a physiological point of view

In response to the umbrella, maximal heart rate sigrgficantly lower in horses receiving the test
diet than those receiving the control diet (Tab)e o significant difference was detected on
maximum heart rate during the duck and tarpaubtste

Smaller percentage of heart rate increase wasdedon horses fed the test diet compared to those
fed the control diet when they were excited by tdmpaulin and the umbrella (Table 3). Results
were not significantly different between the 2 gyswluring the duck test.

Finally, horses fed the test diet took a shorteetto return to their basal heart rate than hdesks
the control diet during the umbrella test but ntiedence was observed during the tarpaulin test
(Table 3).

Conclusion

The main difficulty encountered in this type of ggus the great variability among individuals as
noticed by standard deviations observed. Indeesides diet composition, other factors could have
effects on horse behaviour environment (type of shmy management...), genetic, sex,
age...Roche, 2008 However, the number of horses was sufficienddtect the effects of Master
CALM’ on the behaviour of nervous horses.

These results confirm and extend those of earliatias that investigated the influence of diet on
horses behaviour. Diet composition can alter behaal and physiological parameters related to
stress and fearfulness reactions in horskedldnd et al, 1996 ;McKenzie et al., 2003 ; Redondo et
al., 2009)

In this study, the Master CALM’ horsefeed seemshtve reduced intensity of behavioural
responses to startle and novelty reactions. Honsee shown weaker reactions when faced to
novelty and suddenness and their alertness antivigalevels were lower.

Moreover, feeding horses with Master CALM’ haveluehced heart rate parameters. The lower
maximal heart rates and weaker increase perceniadiested a reduction of stress level. Horses

were less excited and quickly calmed down aftelosype to fearfulness situation.
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