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by means of the measurable method

Ocena maliwosci skokowych klaczy potkrwi za pomgenetody wymiernej

Summary.The aim of this study was to design a formula taleate the jumping abilitpf young
mares on the basis of an analysis of the correldt@ween the judge rating and parameters of the
length and the height of the jump. The materialststed of recordings of 30 free jumping mares
representing Polish Warmblood and Halfbred Anglbabaeeds, which were subjected to the
performance test (60-day test). Each mare jumpedt em oxer, with a successively increased
height. Notes given by the judge included the julapgth, jump height, courage and the
willingness to jump. In MultiScanBase software mgements were also made which were
determined by the length of jump stride, lengthuofip suspension, distance between the sternum
and the pole of the second part of the obstacle. sttistical analysis was performed by PQStat
softwere, while differences between the means weriéed by T-Tukey test. To design a formula
of a measurable methad jumping ability Pearson correlation coefficiemtsre used. The results
indicate that the evaluation of the jumping abitifyyoung mares with measurable traits should be
conducted on an obstacle of a minimum 115 cm igHhteiA high variation of the length of the
jump stride, length of jump suspension, distancetwen the sternum and the pole, offers the
opportunity to use the trait as a selection cateriA formula designed in this paper can be helpful
to complement and objectify the system of testirmgas in training centers.

Key words: half-bred mares, jumping ability, digital image Bsé, measurable evaluation meth-
ods

INTRODUCTION

The persisting interest in show juming makes tht@ches key importance in jump-
ing horse breeding [Gérecka-Bruzetaal. 2012, Annual Report FEI 2011], and leading
horse breeding associations have recently begumoté on the improvement of sub-
population of animals predisposed only for overagmi the obstacles
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[www.hanoverian.com 2013, www.kwpn.org 2013]. Thddivity is expected to contrib-
ute to increased breeding progress, and thus,ddupe horses with outstanding per-
formance features [Kapron 1999]. Popularity of thigiestrian discipline indicates the
need to improve methods for early assessment ofuthping predispositions of young
stallions and mares [MarSélekal. 2010]. Jumping capabilities of a modern sporshor
i.e. the ability to perform long and high jumpscisnsidered one of its most important
features [Szaszkiewicz 2010, Back and Clayton 208lifjough courage and willingness
to overcome an obstacles is also important [wwwkgh2013]. Up to this time, the
features have been scored in an immeasurable manddrave been included within the
overall score for free jumping. Another problemaw height of obstacles that are over-
come by young horses. It is often makes score®dsby judges are more subjective
[Lewczuk 2008].

The objective of this study was design a formuligable for assessing the jumping
ability of young mares, based on an analysis ottireelation between the judge’s scores
and parameters of a jump length and height.

MATERIAL AND METHODS

The study involved 30 half-bred mares represenBatjish Warmblood (sp) and
HalfbredAngloarab (x0). The number of animals ichegroup was equal. Their age
ranged from 33 to 41 months.

Mares were subjectde to training in the statiomeatformance test callgtie 60-day
test [www.pzhk.pl 2013]. On the day of conducting reséahorses were practiced free
jumps (without a rider). Each mare performed fiumps over an oxer of 100 cm width
and 100 to 120 cm height. After each jump, the adistwas raised by 5 cm. All mares
overcome every obstacle faultlessly.

For the purposes of this study, the judge givesb@es for courage and willingness
to jump, as well as for the length and height efjtimp, to each of mares. These features
were considered to be components of a hjunsping ability. Each of these was assessed
separately after five consecutive jumps. Scoringewas follows: from 1 to 10 points
(pts.). The judge used the following guidelines wle&aluating the characteristics of a
mare’s jump: very poor (1 pt.), bad (2 pts.), almbad (3 pts.), insufficient (4 pts.),
enough (5 pts.), satisfactory (6 pts.), fairly g¢@ats.), good (8 pts.), very good (9 pts.),
and excellent (10 pts.) [www.pzhk.pl 2013].

Mares during jump were filmed using a digital caaneet on a tripod in front of the
obstacle. The film was transferred to a computagmory througtwire-fire. The result-
ing 24 frames per every minute of the record wetecsed in Pinnacle Studio software
ver. 9.0.0. The following parameters of flnenp length and height were measured with a
help of MultiScanBase (MSB) CSS Scan software 14102:

— length of the jump stride (cm) — measured fromhbofprint of the right hind leg
during take-off to the hoofprint of the right hikely during landing (Fig. 1);

— length of jump suspension (cm) — measured frarhthofprint of the hind leg that
is closer to the obstacle during take-off to thefpdnt of the fore leg being closer to the
obstacle during landing (Fig. 2);
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Fig. 1. Length of the jump stride
Rys. 1. Dtugé¢ kroku skoku
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Fig. 2. Length of jump suspension
Rys. 2. Dlugéc lotu
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Fig. 3. Distance between sternum and pole
Rys. 3. Odlegt& mostka od diga
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— distance between sternum and pole (cm) — measumadthe lower edge of ster-
num to the upper edge of pole in the second pahafbstacle (Fig. 3).

All three parameters were measureedach of the following jump of mare.

To designing a formula for measurable assessmejingbing ability, were taken
into account correlations between the judge’s scaese jump length and height parame-
ters. Selected only those jumps for which thereevadrieast two significant correlations
betweenjumping ability (four elementsassessed by the judges) and eadurop length
and height parameters. Values of selected parameters wetedsivom the largest (indi-
cating the most powerful jumping ability) to thealhast (indicating the poorest jumping
ability). Such sorted sequences of numbers wernglelivinto five equal intervals. Each
of the interval assigned number of points, fromoinp(lowest values range) to 5 points
(highest values range). Scores achieved within @anp became the components of the
summary formula used for measurable assessmerarefsyumping ability.

Results were analyzed applying PQStat ver. 1.2fvace. Multifactorial variance
analysis was performed taking into account theehbreed, judge’s scores, and consecu-
tive jumps. Differences between mean values weterehined using T-Tukey test. The
coefficients of variation V (as a percentage ofgtendard deviation relative to the aver-
age value) was calculated as well. The extremeesatund specific rank intervals were
also provided.

RESULTS

Scores issued by a judge to Polish Warmblood miameged from 6.56 points for
willingness to jump to 8.34 points for jump heighgble 1). The extreme values of these
features ranged from 3 to 10 points. Variabilitgffizient remained at the same level. In
the case of HalfbredAngloarab mares, average vaunesunted from 6.76 points for
willingness to jump to 8.66 points for the jump dém The minimum values did not
exceed 5 ptswhile maximum ones most often reached 9 pointsffi¢@nts of variation
were around 10-13%, remained at a level similah&b recorded in the group of Polish
Warmblood. Differences between mean values wersigatficant.

The progress in the length of the jump stride aleritly the raising the obstacle
height was noticeable for both breeds (Table 2hgtte of the first three strides of the
jump considerably differed from the last two onkkares of tested breeds significantly
varied in reference to the lengths of stride offtret and the second jump. The average
length of consecutive strides of Polish Warmbloaatets jumps ranged from 465.11 cm
to 602.33 cm, which referred to overcoming the Isivand highest obstacles. The Half-
bredAngloarab mares were characterized by longep jstride. Limit values of the range
were 498.90 and 610.30 cm. Considering the lasetiump stride, the coefficients of
variation was higher, than during overcoming th&-105 cm obstacle. The highest
values were obtained during the third and the §ftfide of the jump, which referred to
HalfbredAngloarab and Polish Warmblood mares, retgaly.
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Tabela 1. Statystyczna charakterystyka ocen wyataygh przez selekcjonera badanym klaczom

Table 1. Statistical characterization of scoresadsby judge to tested mares

Cecha Dlugos¢ skoku | Wysokas¢ skoku Odwaga Che¢ do skoku
Trait Jump length Jump hight Courage Willingness
Rasa polski ko szlachetny potkrwi/Polish Warmblood breed
Srednia 7,16 8,34 6,89 6,56
Mean
Min 4 3 5 4
Max 10 9 10 9
V 11,12 13,42 10,34 10,67
Rasa angloarabska poétkrwi/HalfbredAngloarab breed
Srednia 8,66 7,21 7,56 6,76
Mean
Min 5 4 5 5
Max 9 8 9 10
V 12,14 13,74 9,98 11,38

Nie odnotowano istotnych #nic migdzy srednimi.
No significant differences between mean values wexerded.

Tabela 2. Statystyczna charakterystyka analizowapgacametrow diugei i wysokaici skoku
badanych klaczy

Table 2. Statistical characterization of analyzedy length and height parameters for tested mares

Nrskokul 2 3 4 5 1 2 3 4 5
Jump No
Rasa polski ko szlachetny potkrwi Rasa angloarabska potkrwi
Polish Warmblood breed HalfbredAngloarab breed
Diugos¢ kroku skoku (cm)
Length of jump stride (cm)
Srednia | 465,11| 467,09 | 517,41| 578,71| 602,30 |498,908 501,34 | 520,20 | 587,91 | 610,30
Mean AA AA AA’ AB’ AB’ BA’ BA’ AA AB’ AB’
\Y 13,11 | 15,22| 24,41 23,41 25,06 10,66 133 30{174,42| 23,12
Dlugos¢ lotu (cm)
Length of jump suspension (cm)
Srednia | 311,45| 345,65| 369,16 | 408,11 | 427,92 | 333,12| 367,42| 404,32 | 411,43 | 469,23
Mean AA AA AA'B’ AB’ AB’ AA’ AA'B’ BB’ AB’ BC’
\Y 11,13 | 14,76| 15,87 20,11 1728 12,12 1043 16)138,11n| 17,62
Odlegtai¢ mostka od diga (cm)
Distance beetwen sternum and pole (cm)
Srednia | 35,11 | 38,23 | 41,12 | 44,16 | 47,41 | 31,11 | 30,41 | 40,23 | 41,62 | 45,07
Mean AA AAB' | AAB’ AB’ AB’ AA’ BA’ AB’ AB’ AB’
\Y 7,34 10,34 | 11,12| 14,08 12,14 8,15 9,34 10/11 9,8811,43

Srednie w obgbie kazdego z parametréw oznaczone tymi samymi literami BAw kolumnach, A’, B’
w wierszach) nie rfnia si¢ istotnie (w innych przypadkach<0,05).
Mean values marked the same letter within eachacdmeter (A, B in columns, A’, B’ in rows)
did not significantly differ (other cases0.05).
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As the height of the obstacle incrised, a gradoeidase in the length of jump sus-
pension was recorded for mares of both breeds.eTWere significant differences be-
tween mean values within the consecutive jumpschvisiccurred mainly during over-
coming the lowest and highest obstacles. Differsnoetween breeds concerned the
length of jump suspension over obstacles of 1101&@cm height. Polish Warmblood
mares gained an average value of this parametar 8b1.45 cm during the first to
427.92 cm during the last jump. The limit valuesa®en the extreme average length of
jump suspension of HalfbredAngloarab mares rangewh 333.12 cm (jump No. 1) to
469.92 cm (jump No. 5). For both breeds, the coieffits of variation exceeded 10%
during each of jumps.

Tabela 3. Korelacje malzy ocenami selekcjonera a parametrami skoku batiadgiczy
Table 3. Correlation beetwen judge’s scores and jpanpmeters for tested mares

Cechg
Trait Dlugosé¢ skoku Wysokas¢ skoku Odwaga Che¢ do skoku
Nr skoku Jump length Jump hight Courage Willingness
Jump No.
Diugosé kroku skoku
Length of jump stride

1 -0,123 0,388* -0,123 0,209

2 0,098 0,402* -0,201 0,083

3 0,207 0,404* 0,309 -0,109

4 0,409* 0,387* 0,371~ 0,607*

5 0,366* 0,391* 0,299 0,407*

Diugos¢ lotu
Length of jump suspension

1 -0,099 0,287 0,127 -0,056

2 0,209 0,243 0,226 0,128

3 0,398* 0,222 0,205 0,187

4 0,511* 0,198 0,405* 0,297

5 0,362* 0,388* 0,399* 0,399*

Odlegtasi¢ mostka od diga
Distance beetwen sternum and pole

1 -0,122 0,154 -0,188 -0,176

2 0,007 -0,111 0,126 -0,129

3 0,109 0,205 0,197 0,304

4 0,311 0,099 0,388* 0,208

5 0,388* 0,411* 0,209 0,399*

* Wspotczynnik korelaciji istotny przy £0,05.
* Correlation significant at R 0,05.

It was observed that the distance between stermahpale during jump suspension
over the first two obstacles were significantly #erahan those characterizing the other
ones. Mares of both tested breeds were charaaldnizen increase in the jump height
along with rising the obstacle height. The resgltiverage values ranged from 35.11 cm
(jump No. 1) to 47.41 cm (jump No. 5). For Halfbredjloarab mares, the parameter
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oscillated from 31.11 cm (jump No. 1) to 45.07 camidg the last jump. Coefficients of
variation for Polish Warmblood mares were usuaibhbr than those recorded in Half-
bredAngloarab.

Due to the fact that differences between the relitained for the tested breeds
were non-significjent, the correlation analysiswadn the judge’s scoregifping abil-
ity) and jump length and height parameters was performed for both breeds analyzed
together.

Tabela 4. Przedzialy rzeczywistych wadioparametréw dtugiei i wysokasci skoku oraz odpo-
wiadapca im punktacja
Table 4. Intervals of actual values of jump lengtid height parameters, as well as corresponding

scores
Przedziat wartéci . . Przedziat wartéci
. Przedziat wartéci .
diugaici kroku dhugaici lotu (cm) odlegtaci mostka
skoku (cm) Punktacja Is for lenath Punktacja od dgga (cm) Punktacja
Intervals for lengthl Scores Int.ervas orieng Scores | Intervals for distance| Scores
X - of jump suspension
of jump stride valug beetwen sternum and
value (cm)
(cm) pole value (cm)
Rasa polski ko szlachetny pétkrwi
Polish Warmblood breed
Skok nr 4
Jump No. 4
417 - 461 1 341 - 382 1 - -
462 — 506 2 383 -424 2 - -
507 - 550 3 425 — 465 3 - -
551 - 594 4 466 — 506 4 - -
595 — 638 5 507 — 547 5 - -
Skok nr 5
Jump No. 5
521 - 550 1 327 - 382 1 8-21 1
551 — 580 2 383 - 438 2 22-35 2
581 - 610 3 439 — 494 3 36-49 3
611 — 640 4 495 — 550 4 50-63 4
641 — 670 5 551 — 607 5 64—76 5
Rasa angloarabska potkrwi
HalfbredAngloarab breed
Skok nr 4
Jump No. 4
513 - 546 1 328 — 367 1 - -
547 — 580 2 368 — 406 2 - -
581 - 614 3 407 — 445 3 - -
615 — 647 4 446 — 484 4 - -
648 — 680 5 485 — 523 5 - -
Skok nr 5
Jump No. 5
438 — 492 1 382 — 445 1 2-16 1
493 — 547 2 446 — 509 2 17-31 2
548 — 602 3 510 - 573 3 32-46 3
603 — 656 4 574 - 637 4 47-61 4
657 — 710 5 638 — 701 5 62—-76 5
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All significant correlation coefficients betweeretjudge’s scores arjdmp length and
height parameters were positive (Table 3). Their largestip related to scores given for
the jump height and the length of jump stride. Tbeyered all the jumps. For other charac-
teristics to be assessed by a judge, importardriotcurred primarily in combination with
the values describing the jumping over 115-120 distamles. Significant correlations
within the length of jump suspension concerned indse scores for the jump length, while
most rarely for the jump height. In the case ofrasdor courage and willingness, signifi-
cant relationships characterized two of the fivalyred jumps. Considerable correlations
between judge scores and distance between stermadimpaml were found for four cases,
three of which referred to jump over the highestatle.

Table 4 presents ranges of the actual values gf jemgth and height parameters, as
well as corresponding scores helpful in the catautaof the formula used for measur-
able assessment of jumping ability of half-bredsker

Based on the results of the correlation analysisjesign the formula qualifies the
jumps over 115 cm obstacle, during which the lemdtfump stride, length of jump sus-
pension can be tested. Jumps over 120 cm obstanlde& use to measure every tree
analyzed parameter. The following formula for ass®sthe jumping ability of half-bred
horses (OMSK) was proposed:

OMSK = A4 + A5 + B4 + B5 + C5
where:
A4-A5 — scores for the length of stride of jumps M@and 5,
B4-B5 — scores for the length of jump suspensignmps No. 4 and 5,
C5 — scores for the distance between sternum aleddpoing jump No. 5.

Higher jumping ability are indicated by higher valof the formula, which is the sum
of scores given for parameters of the jump lengtth height on selected size of ob-
stacles.

DISCUSSION

Described by researchers and practitioners weagsedsassessments issued by the
judges for jumping ability, focus mainly on theirbectivity and large narrowing score
scale [Janczarek 2011, Szaszkiewicz 2010, LewcBP Results of present study
often do not confirm these observations. Both thefficients of variation and differences in
the values of extreme scores indicate quite clérentiation of issued scores, which
made opportunity of performing an effective indivédis selection when using this type of
method [Kapron 1999]. Most likely, this situatiotersis from four separate scores (jump
length, jump height, courage, and willingness) aésiséor a single feature callgédmping
ability that, during the performance tests, is a partafengeneralized score for free jumps
[www.pzhk.pl 2013]. The alleged subjectivity accanping assessments of judges
[Lewczuk 2008] may result from their need to isaugngle general score for free jumps. It
seems that the separation of the component featdrd®e jump may be helpful during
immeasurable ways of assessing the performance.vEhe need to make the horse testing
system more detailed was also indicated by [Lewand Stoniewski 2004]. The attention
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should also be paid to the mean values recordddnwaétach of the evaluated elements. It
appears that judge assessed majority of mares dhe@eerage. The jump height of Polish
Warmblood and jump length of HalfbredAngloarab reatan be considered as positive
qualities. It should also be noted that horsessasskat the level below five points occurred
more frequently in the group of mares represertiegformer breed. Achieved results con-
firm the results obtained by Janczaetkl. [2012] describing differentiation of population
of Polish Warmblood referring to the parametersidemg the approach to an obstacle by
representatives of various saddle breeds.

The results also indicate that the measurable peeamdescribing the length and
height of mare’s jump are more precisely than gsessment by a judge. It is evidenced
by significant differences between the mean thahdboccur in the case of subjective
scores application. This opinion is shared by Lad2008], who considers it necessary
to introduce a measurable characteristics as a a@arydevaluation of horses during
performance tests. More opportunities conduct sielecise measurable methods provide
higher coefficients of variation, especially in thealysis of the jumps by highest obsta-
cles. This is confirmed by the results obtainediniieach of the three jump parameters,
which may indicate a need for the more detaile@ssaent of young horses for jumping
predispositions [Samtamaréhal. 2006].

Mares breed is not a significant factor in the ass®nt of jumping ability. No dif-
ferences within judge’s scores and their small nemib the case of analyzed jumping
parameters indicates the fact that the progressivermity of half-bred horses, men-
tioned by Kapra et al. [2004], is so advanced that the assessment ofse’Bgumping
ability can be carried out without regarding itedul. Possibility of a standardized system
of performance tests for warmblood horses bredffardnt countries, is also considered
by thelnterstallion group [Koeneret al. 2004]. These reasons made that analysis of the
relationship between scores issued by the judgepartétular parameters of jump length
and height was performed for both breeds analyagdther. It is worth mentioning in
this case, that significant correlation coefficeeappear most frequently during analysis
of the jumping over the highest obstacles. Evatuatif jumping ability should therefore be
performed on obstacles, the height of which igast 115-120 cm. Such level of difficulty
seems to be sufficient to carry out an effectia & jumping ability. According to San-
tamariaet al. [2006], highly variable traits, which are offefetopportunity for using the
trait as a selection criterion, are most commorayifested during jumping over relatively
high obstacles. Similar results were reported ImgZarek [2011] and Wejet al. [2009],
who indicated that the assessment of horse’s jumnpiedispositions using phenotypic
indices should be performed on an oxer with a minmnheight of 120 cm.

It is also characteristic that all calculated clatiens are positive sign. This
indicates that the judge preferred horses predépts both long and high jumps. This
situation is especially evident when analyzing iflationship of judge’s scores with the
length of jump stride as well as the jump suspeansfmother issue are features such as
courage and willingness to jump, which are harddtdine. For this reason, the
assessment is possible only using the human figtaiszkiewicz 2010]. As a part of this
study, they are also associated with analyzed jpamameters. Perhaps, this is another
indication emphasizing that the practical assesswfgnmping predispositions of young
horses will be possible at the exclusive use obraated computer methods. However,
up till now, such methods are used only under émpmtal conditions [van den Bogert
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et al. 2009]. Use of measurable methods of assessmeptrjgrpredisposition confirmed
positive correlation coefficients, that were ackigvn the present study. Second reason
is lack of relationship between the judge’s scdoesthe jump height and the distance
between pole and sternum, which is a measuralkctieih of jump height. Most likely,
this situation was caused by focusing the humati&ntion on the legs level over the
pole. The reason may result from the lack of aieditiescription of a horse jump, which
can be regarded as the standard in the evaluatiaryaung horse. According to Clayton
et al. [1996], the horse’s trunk position over the obktashould be the most desirable
feature of a jumper. This feature determines atgneact of hind limbs during take-off
causing an increase in the vertical forces atitlsé fhase of the flight. The limbs posi-
tion during the jump of a young horse can be largelrected through training [Palman
1979]. It seems that the results demonstratedisnstiady are so transparent that allow
for selecting both the jump parameters and theachestheight, which would help in an
objective assessment of the jumping ability of ypimalf-bred mares. Formula used in
this paper to assess the feature may become fttive an effective complement of the
scores issued by the board and director of theitrgicenter during the performance tests
[www.pzhk.pl 2013].

CONCLUSIONS

Results achieved in the present study allowedaevdie following conclusions:

1. More detailed guidelines upon the assessmeihethorse jumping ability by
judges can contribute to an increase in the objéctiegree of their scores issued.

2. Significant variation of the length of jump d&j length of jump suspension, and the
distance between sternum and pole offers the appityrfor using the traits to determine of
measurable method for evaluating the jumping ghlityoung half-bred horses.

3. Testing the jumping ability by means of measleradind subjective methods
should be done on an obstacle with a minimum ha&gthi5 cm.

4. Formula for assessing the measurable assesefjaniping ability of young half-
bred horses can complement the performance teststigm.
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Streszczenie Celem pracy bylo zaprojektowanie wzoruzgitego wymiernej ocenie natwosci
skokowych mtodych klaczy w oparciu o analkorelacji médzy ocenami selekcjonera a parame-
trami dtugaci i wysokdaici skoku koni. Materiat do badastanowity nagrania skokéw luzem 30
klaczy potkrwi reprezentaggych rag polski kar szlachetny potkrwi i angloarabskbotkrwi, ktore
poddawane byly treningowi w ramach stacjonarneppndierzchowej (test 60-dniowy). Kda z
klaczy pokonywata piiokrotnie przeszkag typu okser, ktérej wysoké byla sukcesywnie
zwieckszana. Noty wystawiane przez selekcjonera obejdyotalie elementy, jak dtugé skoku,
wysokas¢ skoku, odwaga oraz efrdo skoku. W programie MultiScanBase wykonana.éao-
miary parametréw diugei i wysokaici skoku, ktére okrdane byly za pomacdiugaici kroku
skoku, dhugéci lotu oraz odlegtéci mostka od diga drugiej cgsci przeszkody. Analig staty-
styczry wykonano w programie PQStat,zndce medzy srednimi okrélono testem T-Tukeya.
Podczas projektowania wzoru wymiernej ocenyzimmsci skokowych zastosowano wspoétczyn-
niki korelacji Pearsona. Uzyskane wyniki wskazup ocena maliwosci skokowych mtodych
klaczy za pomag cech mierzalnych powinnagsbdbywa& na przeszkodzie o minimalnej wysoko-
$ci 115 cm. Znaczna zmiensiodtugasci kroku skoku, dtugéei lotu oraz odlegtéci mostka od
draga wskazuje na nitiwos¢ zastosowania ich jako kryterium selekcyjnego. Bggktowany w
niniejszej pracy wzoér me@ stanowé uzupetnienie i zobiektywizowanie oba@ujacego sytemu
testowania klaczy w zaktadach treningowych.

Stowa kluczowe:klacze pétkrwi, maliwosci skokowe, cyfrowa analiza obrazu, wymierne metody
oceny



