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35. 

Relationship between heart frequency, activity, velocity and size of saddle 
horses and ponies 

under practical conditions 

Beziehungen zwischen Herzflequenz, Aktivität, Geschwindigkeit und Größe 
bei Reitpferden und 

Ponys unter Praxisbedingungen 

*von Reitzenstein C., Gerth N., Kienzle E. — Oberschleißheim 

Heart rate measurement in horses can be used to predict energy 
expenditure during exercise (see l). There are also 

correlations between heart rate and velocity. Measurements have been 
carried out mostly in highly trained sports 

horses under defined conditions. We measured heart rate, velocity and activity under field 
conditions in ponies and 

horses to investigate i) whether at moderate velocity data from highly 
trained horses are similar to those of animals 

with a lower level of training, ii) whether interspecies allometric 
considerations are valid within the species equus 

caballus i.e. how data from tal] horses can be transferred to ponies (see l) and iii) to 
obtain data on velocity, heart 

rate and energy expenditure during typical activities in horses and 
ponies. 

Methods: Eighty-four animals took part in the study. The participants 
were grouped according to withers’ height 

(penies P S148 cm; small horses K 5160cm; tall horses G >160cm). The horses and ponies were 
tacked with a belt 

under the saddle or girth, specially built for horses, Which measures the 
heart rate and a watch GPS system to mea- 

sure the velocity (POLAR V800, polar watch). An accelerometer (Actical) which 
measures the activity in counts/ 

second was put on the left front leg. The horses were measured either during 
riding in an arena, during riding out in 

the fields or training or during lunging. There were 112 observations 
in total. Means were compared by ANOVA, 

and Holm-Sidak post hoc test (p<0.05 was condiered as significant. 
Linear regressions were calculated between 

parameters. 

Results: Velocity of the horses depended on the gait, the type of activity 
as well as the size of the horse. When 

horses where ridden in the field they were faster than when ridden in an arena 
at the same gait. During loung'mg they 

were even slower. There was a significant correlation between velocity 
and heart rate (fi=0.32; p< 0.01). Ponies and 

smaller horses had higher heart rates at lower velocity‚ especially in fast 
gaits. For instance, ponies running with a 

velocity of 6 rn/s had a comparable hean rate of 180-200 bumps per 
minutes as tall horses running with a velocity 

of 12 m/s. During lunging there were higher heart rates at lower velocity. 
Activity counts correlated strictly with the 

heartrate and did not show any effect of size or type of exercise (r2=0.74; p<0.01). 
Stride length, however, depended 

on size, velocity and type of exercise. For instance, in canter/gallop 
during lunging tall horses had a stride length of 

2.5:h0.5 m, during ridden work in an arena of3.3fl.4 m and in the field 0f4.7i13 m. 

Conclusions: Given the fact that cardiac output depends linearly on body 
weight (2Holt et al., 2004) it can be 

assumed, that the oxygen consumption based on the body mass at 
similar heart rates is comparable in small and 

tall horses. The relationship between heart rate and velocity‚ however, is 
different: Velocity at the same heart rate is 

lower in ponies and small horses than in tall ones. This finding suggests 
that interspecies allometric considerations 

(see l) are valid in horses. For practical considerations the type 
of activity i.e. in an arena, out in the fields or lun- 

ging is important for assessment of energy requirements for work. 

l) GfE. (2014): Energie- und Nährstoflbedarf Iandwirtschaftlicher 
Nutztiere Nr.ll; Empfehlungen zur Energie- und Nährstoffversor— 

gung von Pferden. Frankfurt/Main: DLG—Verlag 

2) HOLT, J., RHODE, E., & KINES, H. (1968): Ventricular volumes and body weights in mammals‚ Am. J. 
Physiol.215: 704-715 

* LMU München Chair ofAnimal Nutrition and Dieten'cs, Schän/eurner Str: 8, 85 764 Oberschleißheim, Germany, 
Caro.reit:enstein@googlemail.com 

Proc. Soc. Nu". Physiol. (2020) 

36. 

Influence of dietary energy concentration on the empty body composition of growing Fleckvieh 

bulls 

Einfluss der Energiekonzentration in der Ration aufdie Leerkörperzusammensetzung von wachsen— 

den Fleckviehbul/en 

*Honig A., Inhuber V., Spiekers H., Windisch W., Götz K.-U., Ettle T. — Grub / Freising 

The performance potential of Fleckvieh (German Simmental) fattening bulls has been improved by selective brec-

ding during past decades. This might have also affected the carcass tissue composition as well as chemical body 

composition and hence energy and nutrient requirements of animals during fattening. In order to reevaluate the 

deposition of energy and nutrients and the chemical and body tissue composition of growing Fleckvieh bulls of 

modern type, a feeding and slaughter experiment was conducted. The present abstract presents data on empty 

body tissue composition of bulls slaughtered in different weight categories after feeding diets with varying energy 

concentrations. 

Methods: 72 Fleckvieh bulls (age: 42 d, body weight (BW) 80 kg) were fed with restricted amounts of milk re-

placer (120 g/l) and a concentrates/hay-based total mixed ration (TMR) until weaning at an average BW of 121 kg 

and subsequently on a TMR based on maize silage and concentrates for ad libitum intake. The fattening period was 

initiated at an average BW of 225 kg, when the bulls were allocated to a normal and a high energy treatment group 

with 11.6 and 12.4 MJ ME/kg DM, respectively. Individual feed intake was recorded daily and BW was determined 

in four—weeks intervals. The bulls were slaughtered in five weight groups with 120 (n=8), 200 (n=10), 400 (n=1 8) 

600 (n=18), and 780 kg (n=18) final live weights. During slaughtering and carcass processing, the empty body; 

weight was determined as final live weight minus the contents of urinary bladder and gastrointestinal (GI) tract and 

the whole empty body was anatomized to body tissues as hide, blood, organs, empty GI tract, body fat, muscle 

bone and tendon. Statistical analysis was performed using Proc GLM of SAS (Version 9.3). Results are shown ir; 
ranges and standard error and were compared by SNK method with values of p<0.05 stated as significant. 
Results: The empty body weights of weight groups 120, 200, 400, 600, and 780 kg were 104, 176, 370 553 and 

734 kg, respectively. Since there were only minor eflects of dietary energy concentration on empty bc;dy tissue 

composition in normal and high energy treatment groups, the combined results of both animal groups are shown. 

Muscle and tendon percentage of empty body weight, with average of 42.9 % i0.5 and 4.2 % i0.1, respectively 

d1d not vary between weight groups. During growth, the percentage of blood, organs, GI tract, and bone decreaseti 

(p<0.05; blood: 6.0-4.0 % i0.1; organs: 7.2-5.7 % i0.1; GI tract: 7.4-3.9 % i0.2; bone: 19.0-11.1 % i0.2) while 

hide and body fat percentage increased (p<0.05) from 9.2 to 10.5 % i0.2 and 3.7 to 18.5 % i0.6, respectivély. 

Conclusions: The empty body compositions ofmodem type Fleckvieh bulls corresponded widely to literature data 
from past decades (l). During growth, the amount ofbody fat increased mainly at the expense of bone tissue. A de-

crease of muscle tissue in higher weight classes could not be observed Variations in dietary energy concentrations 

within margins found under practical conditions did not alter the body composition to a relevant extent. 

.Acknov.vledgementz This project has received funding from the European Union’s Horizon 2020 research and 

1nnovatmn program under grant agreement No 727213 (GenTORE). 

1) SCHULZ E., OSLAGE H.J„ DAEN1CKE R‚ (1974): Fortschritte in der Tierphysiologie und Tieremährung, Heft 4 
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