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Looking for the form-function principle, the present study proposed to analyze the 
morphological traits of the equine athletes and the jumping over obstacles 
parameters. The intension was to focuses some guide lines in selecting the future 
potential champion. Indeed, this is only a basic item, not a guarantee, in a future 
career, where a lot of aspects take part. Even that, if a horse had a good rider and 
an excellent trainer, if it is not described by some basic biometrical and 
biomechanical reports (Duel, 1987, Lewczuk, 2002), it is impossible to reach very 
good results. In most of cases, when horses refused some exercising elements, we 
think about temperament, but in the same time, the aspect could be generated by a 
pain, or effectively by them incapacity due to an equilibrium fault (Lagarde, 2005). 
Keywords: sport horse, jumping parameters, vertical fence. 

 
Introduction 

 
The research is part of a greater study, and it was carried out on 158 jumping 

horses among five years. For all the jumping parameters description, we obtained 
for one of the most used obstacles, the vertical fence. All jumps were been 
executed during show jumping competitions and recorded with a video camera and 
a photo one. In this sense, the following height dimensions were the standard 
values for the fence: (80 cm, 100 cm, 110 cm, 120cm and 130 cm height, 
corresponding to competitional FEI levels: F, E, D, C and B. The arena was 
covered classically with grass or with sand. 

 
Materials and Methods 

 
For the studied horses, 19 determinations (a, b, c, d, e, f, g, h, i, j, k, l, m, n, o, 

p, q, r, s - take as independent variables) were made: 
- the height at withers, back and croup; 
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- the depth of the thorax and the height of girth, the body length; 
- the length of the head, ancoliure, neck and croup; 
- the thorax and the cannon girth, 
- the width of the chest and croup at hips and ischium; 
- the body mass; 
- three bone angles: scapula and pelvis inclination and the hock joint. 
The dependent value (y) was represented by the entire length of the jump 

over the vertical fence, and the bar-limbs distance at the same obstacle jump. 
The multiliniar regression model introduced the variables control and 

estimated the contribution of every independent variable in the explication of the 
dependent variable variance, in a standard situation, when all independent variables 
had constant values. It is obvisiously necessary to underline that the mentioned 
regression do not demonstrate the cause between the variables, it studies the nature 
of the relation and the degree of the association among them. The power of the 
explanation of the applied mathematical modeling is related to the value of R2, 
which shows in what percentage the independent variables variance explained the 
variance of the dependent variables.  

The Data Fit 8.2.79 Oakdale Engineering program was used. The multiliniar 
regression model was: 

19193322110
..... xsxdxcxbay   

 
Results and Discussion 

 
The obtained values for all the five studied jumping levels, in the vertical 

fence are shown in table 1, 2, 3, and graphics 1, 2, 3, 4 and 5. 
Table 1 

Average values for taking off and landing zone in a vertical fence 
 

Variable  
t probability regression variable values, for the licence 

B C D E F 

Lenght of the jump 

Height at withers a 0.66422 0.00000 0.33301 0.49534 0.31445 
Height at back b 0.31025 0.90308 0.31394 0.42862 0.06394 
Height at croup c 0.24136 0.21798 0.39749 0.83497 0.70915 
Thorax depth d 0.50497 0.00000 0.11899 0.52376 0.16307 
Height of girth e 0.43632 0.00000 0.04510 0.56752 0.17914 
Body lenght f 0.54466 0.17037 0.81818 0.90685 0.13916 
Head lenght g 0.82716 0.88297 0.41245 0.27533 0.12230 
Ancoliure lenght h 0.28665 0.57164 0.08398 0.12410 0.09348 
Neck lenght i 0.29178 0.91165 0.39286 0.16005 0.84830 
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Croup lenght j 0.22111 0.81036 0.21384 0.04542 0.70492 
Thorax girth k 0.43536 0.48853 0.14773 0.17898 0.56838 
Cannon girth l 0.66310 0.08322 0.23190 0.13102 0.87009 
Chest width m 0.37356 0.81677 0.40270 0.61406 0.56731 
Croup width hips n 0.23072 0.27582 0.11993 0.26972 0.97908 
Croup width isch. o 0.62179 0.57925 0.40965 0.54105 0.43090 
Body mass p 0.93804 0.58951 0.29585 0.22813 0.72289 
Scap. inclination q 0.32417 0.71979 0.99448 0.47787 0.16992 
Hock joint r 0.48584 0.34674 0.88183 0.36416 0.56184 
Pelvis inclination s 0.41893 0.27551 0.05043 0.49104 0.04183 

 
Table 2 

Average values for distances between bar and limbs in a vertical fence 
 

Variable 
t probability regression variable values, for the licence 

B C D E F 

Bar-limbs distance 

Height at withers a 0.29369 0.00000 0.35927 0.43234 0.49968 
Height at back b 0.97884 0.03309 0.64932 0.57726 0.56488 
Height at croup c 0.58449 0.24704 0.23073 0.52579 0.47707 
Thorax depth d 0.24997 0.00000 0.26378 0.49833 0.47422 
Height of girth e 0.35164 0.00000 0.95407 0.49475 0.45213 
Body lenght f 0.26474 0.60857 0.16421 0.19455 0.02945 
Head lenght g 0.86092 0.83841 0.57000 0.91763 0.45339 
Ancoliure lenght h 0.57379 0.19330 0.91172 0.93745 0.83951 
Neck lenght i 0.21124 0.34596 0.87994 0.82351 0.88495 
Croup lenght j 0.93898 0.47773 0.33825 0.70144 0.01190 
Thorax girth k 0.51391 0.12258 0.76623 0.88870 0,69165 
Cannon girth l 0.75929 0.12802 0.78644 0.47135 0.84735 
Chest width m 0.35557 0.84512 0.25695 0.72141 0.75426 
Croup width hips n 0.15079 0.42215 0.45505 0.26543 0.03050 
Croup width isch. o 0.11577 0.79311 0.35770 0.31065 0,19881 
Body mass p 0.30402 0.38839 0.14885 0.74800 0.47386 
Scap. inclination q 0.35819 0.31396 0.01569 0.91471 0.78646 
Hock joint r 0.39858 0.99930 0.50628 0.79894 0.35438 
Pelvis inclination s 0.66087 0.30167 0.20504 0.12202 0.04501 

 
The resulted t probabilities, shown that for the resulted coefficients with 

values lower than 5%, the hypothesis rejects the analysis conducting to the 
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conclusion, that these coefficients can not be removed from the model. But, for 
those where upper than 5%, the variables can be removed from the model. 

 

0,94
0,83

0,66 0,66 0,62 0,54 0,51 0,49

0,00

0,20

0,40

0,60

0,80

1,00

1,20

q h a m p f d s

0,98 0,94 0,86
0,76

0,66 0,58 0,57 0,51

0,00

0,20

0,40

0,60

0,80

1,00

1,20

h g s r d a e n

 

Graphic 1. Main influence characters for the B level in the lenght of the jump 
(up) and the bar-limbs distance (down) over the vertical fence 
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Graphic 2. Main influence characters for the C level in the lenght of the jump 
(up) and the bar-limbs distance (down) over the vertical fence 
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Graphic 3. Main influence characters for the D level in the lenght of the jump 

(up) and the bar-limbs distance (down) over the vertical fence 
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Graphic 4. Main influence characters for the E level in the lenght of the jump 

(up) and the bar-limbs distance (down) over the vertical fence 
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Graphic 5. Main influence characters for the F level in the lenght of the jump 

(up) and the bar-limbs distance (down) over the vertical fence 
 

Computing the multiple determination coefficient, R2, which explain the 
implication part of the influence of the studied parameters (a, b, c, …, s), 
parameters that are in fact the morphological measured traits, the dependent 
variable y, representing the entire length of the jump in one hand, and the bar limbs 
distance in the other hand, the following results (table 3) were obtained. In this 
sense, the studied parameters had been explained from 49% to 98% of the variance 
of the independent variable in the case of the jump length, and from 41% to 99% of 
the variance of the independent variable in the case of bar-limbs distance. 

 
Table 3. 

Multiple determination coefficient R2 values, resulted for the five jumping 
over obstacles levels (vertical fence) 

 
Specification B C D E F 

Lenght of the jump 0.98 0.68 0.49 0.66 0.62 
Bar-limbs distance 0.99 0.58 0.53 0.41 0.51 

 
The obtained values, for the multiple determination coefficient, nearby 1.00, 

in the B level case (high class competition), showed the efficiency of the model 
and a good selection for the included factors. The middle and lower values for this 
determination coefficient, obtained for the correspondent categories, showed in 
fact, that some sport horses which did not accede in the equestrian sports only 
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based on a correct conformation and good biometrical aspects, but probably on a 
greater capacity of détente and a lot of suitable work. 

 
Conclusions 

 
The most often appearing morphological aspect in the five pares of graphics 

is a bone angle, the hock joint. With a decisional role in pushing the body over the 
obstacle, the hock joint (s) appeared seven times within the variables with up to 
50% influence. 

The head length, which is a very important item in balance over the entire 
jump, appeared six times; same situation was registered for the chest width (n), in 
aspects with major influence on the jump. 

Five times were noticed the neck length (h), another part of the balance 
system and the scapula angle (r), which had a great role in all types of moving.  

A great number (11) of morphological dimensions were obtained four times 
in the same context: height at withers (a), height at back (b) and thorax depth (d), 
height of girth (e) and body length (f), neck length (i), thorax (k) and cannon girth 
(l), width of chest (m), body mass (p) and the scapula inclination (q). 

The height at croup dimension (c) appeared three times, the pelvis inclination 
(g) was registered twice and only one up to 50% value was obtained for the croup 
width at ischium (o). 

The observation means that together with the increasing of the competition 
level increase the correct conformation of the equine athlete is more and more 
important, for the equine jumpers. 
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