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MORPHOMETRY OF INTESTINES OF THE RACCOON
DOG (NYCTEREUTES PROCYONOIDES)

Mirostawa Kulawik, Hieronim Frackowiak, Hubert Jakubowski

Poznan University of Life Sciences

Abstract. Analyses were conducted on 20 adult females of the raccoon dog (Nyctereutes
procyonoides). The measurements allowed to calculate the mean length of the raccoon
dog, amounting to 247.09 cm, and the mean total length of intestines, amounting to
207.83 cm. Mean values of individual intestinal fragments, i.e. duodenum, jejunum,
ileum, caccum and colon with rectum amounted to 31.17, 170.00, 6.65, 8.04 and 31.22
cm, respectively. Jejunum had the highest (68.80%) and ileum the lowest (2.70%) share in
the total length of intestines. The highest correlation coefficient characterized the relation-
ship between total length of intestines and total length of small intestine.

Key words: raccoon dog, intestine, morphometry

INTRODUCTION

Length of alimentary system is related to the type food in a given species. The rela-
tionship is particularly evident in the case of intestines which represent the longest part
of alimentary system and play an important role in food digestion. Differences in length
of intestines in certain species of animals were presented by [Nickel et al. 1987] Rac-
coon dog, representing Carnivora, belongs to animals carrying a short alimentary tract.

Raccoon dogs are not only free-living animals, they are also breeding animals sup-
plying breeders with precious raw materials, including leather. In breeding their natural
diet has been altered, which might have affected measurable characters of their alimen-
tary tract. Change in diet in time represents one of factors affecting morphological va-
riability of alimentary tract [Miller 1976, Paulus 1982, Drobney 1984, Kehoe et al.
1988]. Reports of the literature contain facts on various variables which affect length of
intestines in animals, including, for example, intestinal bacteria, intestinal parasites,
rhythm of alimentation, amount of consumed food, diet composition and seasonal alte-
rations in diet [Moss 1972, 1974, Pendergast and Boag 1973]. Moreover, Swiatek
[2007] reported on the effect of the hibernation fast on morphometric traits of alimentary
system.

Corresponding author — Adres do korespondencji: Mirostawa Kulawik, Zoology Institute, De-
partment of Animal Anatomy, Poznan University of Life Sciences, ul. Wojska Polskiego 71 C,
60-625 Poznan, e-mail: kulawik@up.poznan.pl
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The aim of the studies involved metric analysis of selected traits in alimentary sys-
tem and body of female raccoon dogs originating from breeding farms and a compari-
son of the traits with those obtained by other authors. The results provide grounds for
further investigations on alimentary system in free-living raccoon dogs, since the ani-
mals are unique members of Canidae family which are characterized by winter hiberna-
tion interrupted by short periods of activity [Czyzewska 1973]. The assumptions has
been put forward that the condition undergoes modification during breeding of the ani-
mals, which may affect measurable traits of their intestines.

MATERIAL AND METHODS

Analyses were conducted on 20 adult females of the raccoon dog (Nyctereutes pro-
cyonoides), coming from a breeding farm. Using a measuring tape body length was
measured from the upper edge of the nasolabial plate to the base of the tail. Next the
intestine was dissected from the visceral cavity, it was separated from the mesentery,
straightened and the length was measured of the duodenum, jejunum, ileum, caecum
and the colon together with the rectum.

Based on these measurements the arithmetic mean (X), minimum (Min) and maxi-
mum (Max) values, standard deviation (SD) were calculated.

In the study the ratio of the length of the small intestine to that of the large intestine
was calculated. Moreover, percentage proportions were also determined for individual
parts of the small intestine to its entire length, as well as the percentage ratio of the
caecum and the colon with the rectum to the entire length of the large intestine. Moreo-
ver, the ratio of the length of the trunk of the raccoon dog to the length of the intestine
was also calculated.

On the basis of statistical analysis correlation coefficients were calculated between
length of individual intestinal segments and the total length of raccoon dog body.

RESULTS AND DISCUSSION

It was shown in conducted studies that the females of raccoon dogs, had intestines
with length exceeding almost four times their body length, as illustrated by a ratio of
1:3.86. Brudnicki et al. [2001] demonstrated that the ratio of total body length to the
total length of intestines in female raccoon dogs amounted to 1:5.1, while in female
foxes the ratio amounted to 1:3.52 [Brudnicki et al. 2008].

The ratio of body length to the length of the small intestine was 1:3.24, while to that
of the large intestine it was 1:0.6. According to Brudnicki et al. [2001] the proportions
in female raccoon dogs amounted to 1:4.3 and 1:0.8, respectively.

The small intestine was over 5 times longer than the large intestine. The ratio of ab-
solute length of large intestine to the absolute length of the small intestine was 1:5.29.

The mean length of the small intestine was 207.83 cm, which constituted as much as
84.11% total length of intestines in the raccoon dog. The mean length of the large intes-
tine was 39.26 cm. The large intestine accounted for 15.89% total length of intestines.
For comparison, the mean length of small intestine in female raccoon dogs in measure-
ments of Brudnicki et al. [2001] amounted to 219 cm. In female foxes small intestine
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was shorter and manifested intestinal length of 182.9 cm. Large intestine in female
raccooon dogs manifested the mean length of 39.00 cm [Brudnicki et al. 2001] and in
female foxes the mean length of 35.5 cm [Brudnicki et al. 2008].

The available literature reports indicate that diet exerts an effect on alimentary sys-
tem modifying its structure and function. Effects of changes in diet of animals were
observed monitoring its macro- and microscopic traits [Sitna 1965, Cymborowski 1968,
Radzikowska 1969, 1981, Dorozynska et al. 1971]. The type of alimentation affects the
entire body and even survival of animals [Dorozynska et al. 1971]. The food adminis-
tered to animals in breeding conditions differs from the type of food which raccoon
dogs consume in natural conditions, which has to modify traits of their body. Thus, the
obtained results provide grounds for further investigations.

Data characterizing measurable characteristics of the raccoon dog are presented in
Table 1.

Table 1. Intestines length in the raccoon dog
Tabela 1. Dtugos¢ jelit u jenota (cm)

X Min. Max. SD
Body length 64.00 60.00 67.00 2.00
Dlugos¢ ciata
Absolute intestines length
Catkowita dlugosé jelit 247.09 209.00 283.00 20.50
Absolute small intestine length
Catkowita dlugos$¢ jelita cienkiego 207.83 172.00 243.00 21.06
Duodenum length 31.17 25.00 40.00 428
Dtugosé¢ dwunastnicy
Jejunum length 170.00 137.00 199.00 19.26
Dhugo$¢ jelita czczego
Ileum length
Dhugo$¢ jelita biodrowego 6.65 >-00 9.00 115
Absolute large intestine length
Catkowita dlugos¢ jelita grubego 39.26 32.00 44.00 3.24
Caccum length 8.04 6.00 10.00 1.07
Dhugo$¢ jelita $lepego
Colon and rectum length 31.22 24.00 36.00 3.09

Dhugo$¢ okrgznicy i prostnicy

The percentage proportions for individual parts of the small and large intestine, i.e.
duodenum, jejunum, ileum, caeccum and the colon together with the rectum to the abso-
lute length of intestines are presented in Table 2. The highest share in intestinal length is
shown by jejunum, the lowest one by ileum.

Table 2. Percentage of respective intestines sections to the intestines as a whole
Tabela 2. Udzial procentowy poszczegdlnych odcinkow jelit w jelicie jako catosci (%)

Absolute Colon and
. . Duodenum . Ileum length Caecum
intestines Jejunum length .7 rectum length
length h it Dlugos¢ length o
length . Dtugosc¢ jelita . ‘2 Dlugos¢
. Dlugos¢ jelita Dlugosé c.
Catkowita dwunastnic crezego biodrowego jelita §lepego okreznicy
dtugosc jelit y g0 ) peg i prostnicy
100 12.61 68.80 2.70 3.25 12.64
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Based on metric analysis of individual parts of the small intestine it was found that
the percentage proportions of the duodenum, jejunum and ileum in the entire small
intestine were 15, 81.80 and 3.20%, respectively (Tab. 3). The mean percentage propor-
tions of the caecum in the total length of the large intestine was 20.48 %, while that of
colon together with the rectum was as much as 79.52 % (Tab. 4).

Table 3. Percentage of respective intestines sections to the small intestine as a whole
Tabela 3. Udzial procentowy poszczegdlnych odcinkow w jelicie cienkim jako catosci (%)

Small intestine Duodenum Jejunum Tleum
Jelito cienkie Dwunastnica Jelito czcze Jelito biodrowe
100 15.00 81.80 3.20

Table 4. Percentage of respective intestine sections to the large intestine as a whole
Tabela 4. Udziat procentowy poszczegdlnych odcinkow w jelicie grubym jako catosci (%)

Large intestinum Caecum Colon and rectum
Jelito grube Jelito $lepe Okreznica i prostnica
100 20.48 79.52

In the studies the correlations were also established between individual intestinal
fragments and the total body length. The4 obtained results are illustrated in Table 5. The
most significant correlation was demonstrated between the total intestinal length and
total length of small intestine, similarly to the results obtained by Brudnicki et al.
[2008]. A high correlation was demonstrated between the total length of small intestine
and the length of jejunum and between the total length of intestines and the length of
jejunum.

Table 5. Correlation coefficient of body length and intestines length
Tabela 5. Wspolczynnik korelacji dlugosci ciala i jelit

BL AIL ASIL DL JL IL ALIL CL CRL

BL 0,00 0,22 0,26 0,55 0,29 0,65 0,73 0,92 0,69
AIL 0,26 0,00 0,00 0,06 0,00 0,03 0,66 0,44 0,85
ASIL 0,25 0,99 0,00 0,05 0,00 0,04 0,26 0,33 0,40

DL 0,13 0,40 0,42 0,00 0,35 0,01 0,38 0,58 0,47
JL 0,23 0,96 0,97 0,21 0,00 0,15 0,30 0,31 0,46
IL 0,10 0,45 0,44 0,50 0,31 0,00 0,96 0,28 0,67
ALIL 0,08 -0,10 -0,25 -0,19 -0,23 -0,01 0,00 0,16 0,00
CL -0,02 -0,17 -0,21 -0,12 -0,22 0,24 0,30 0,00 0,89

CRL 0,09 -0,04 -0,19 -0,16 -0,16 -0,09 0,94 -0,03 0,00

BL — Body length — Dlugos¢ ciata.

AIL — Absolute intestine length — Catkowita dtugos¢ jelit.

ASIL — Absolute small intestine length — Catkowita dtugo$¢ jelita cienkiego.
DL — Duodenum length — Dtugo$¢ dwunastnicy.

JL — Jejunum length — Dtugos¢ jelita czczego.

IL — lleum length — Dtugo$¢ jelita biodrowego.

ALIL — Absolute large intestine length — Caltkowita dtugos¢ jelita grubego.
CL — Cecum length — Dtugos¢ jelita §lepego.

CRL - Colon and rectum length — Dtugo$¢ okreznicy i prostnicy.

Acta Sci. Pol.
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CONCLUSIONS

1. In females of breeding female raccoon dogs the body length ranged between 60
and 67 cm.

2. Intestines of a raccoon dog belonging to Canidae family reach on the average the
length of 247.09 cm.

3. The most extensive correlation was noted between the total length of intestines
and the total length of small intestine.
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MORFOMETRIA JELIT JENOTA (NYCTEREUTES PROCYONOIDEYS)

Streszczenie. Badania prowadzono na 23 samicach jenota (Nyctereutes procyonoides).
Na podstawie otrzymanych pomiaréw obliczono $rednia dtugos$¢ ciata jenota, ktéra wyno-
sita 247.09 cm oraz $rednia catkowita dlugos¢ jelit, ktora wynosita 207.83 cm. Srednie
wartosci poszczegdlnych odcinkow jelit, tj. dwunastnicy, jelita czczego, jelita biodrowe-
go, jelita Slepego oraz okre¢znicy wraz z prostnica odpowiadaja kolejno wartosciom:
31.17; 170.00; 6.65; 8.04 1 31.22 cm. Najwigkszy procentowy udzial w catkowitej dlugo-
$ci jelit mialo jelito czcze (68.80%), a najmniejszy — jelito biodrowe (2.70%). Najwigkszy
wspolczynnik korelacji wykazano pomigdzy catkowita dtugoscia jelit i catkowita diugo-
Scig jelita cienkiego.

Stowa kluczowe: jenot, jelita, morfometria
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SEXUAL DIMORPHISM IN HUCUL
HORSE BASED ON THE SELECTED
MORPHOMETRIC TRAITS

Halina Purzyc

Warsaw University of Life Sciences

Abstract. The aim of this study was to evaluate sexual dimorphism of the selected mor-
phometric traits in Hucul horses. Examinations have comprised 276 horses (96 stallions,
140 mares, 40 geldings) of both sexes aged between 6 days and 28 years. Each of them
has been subjected to 37 body measurements. The acquired values have been put to stati-
stical analysis. Sexual dimorphism of the examined individuals is barely noticeable. Ho-
wever, it is detectable at the age of 1 year and it occurs with various intensity for respec-
tive metric traits. Highly considerable differentiation has been observed in the body build
between adult males and females of the examined horse breed. This variation concerns the
height at withers, the height at the sacrum, the length of the arm, the length of the forearm
and the metacarpus’s circumference.

Key words: Hucul horse, morphometry, sexual dimorphism

INTRODUCTION

The term "sexual dimorphism" refers to morphological variations occurring between
males and females in some species of animals [Soder 2007]. Consequently, an attempt
has been made to evaluate it based on the selected morphometric traits in Hucul horses.
In the publications there isn’t a lot of information about sexual dimorphism occurring in
the horses. Because of this we attempted its description based on the selected morpho-
metric traits in Hucul horses. They are one of the oldest husbandry breeds in Poland and
represent a variety of a mountain horse [Cywinska et al. 2000, Budzynska et al. 2003,
Komosa and Purzyc 2009, Purzyc 2006].

Corresponding author — Adres do korespondencji: Halina Purzyc, Department of Animal Genetics
and Breeding, Warsaw University of Life Sciences, ul. Ciszewskiego 8, 02-786 Warsaw, Poland,
e-mail: hapu@tlen.pl



10 H. Purzyc

MATERIALS AND METHODS

Examinations have been conducted on 276 Hucul horses (96 stallions, 140 mares, 40
geldings) aged between 6 days and 28 years old which have been categorized into
6 groups (Tab. 1). Admittedly they represent almost the whole period of postnatal de-
velopment occurring in horses of this breed. By use of the zoometric stick, the zoome-
tric compass and the measuring tape the following measurements have been carried out
on each individual: 1. the head’s length — measured from the nuchal crest to the most
prominent point of the nostrils region; 2. the head’s zygomatic width — the distance
from the exterior surface of the zygomatic process of the frontal bone on the right side
to the exterior surface of this process on the opposite side; 3. the facial width of the
head — the distance from the end of the right facial crest to the end of the left facial
crest; 4. the distance from the end of the facial crest — measured to the nasoincisive
notch; 5. the distance from the notch for facial vessels to the angle of mouth; 6. the
distance from the temporomandibular joint to the notch for facial vessels; 7. the distance
between the bilateral rami of mandible at the widest point; 8. the distance from the mid-
dle of the height of the right mandible’s ramus to the middle of the height of the left
mandible’s ramus; 9. the neck’s lateral length — measured from the base of the auricula
to the middle of the length of the spina of scapulae; 10. the neck’s dorsal length — the
distance from the basihyoid body to the cranial thoracic aperture; 11. the height at with-
ers — measured from the base, perpendicularly to the highest point of the intrascapular
region; 12. the height at the sacrum — measured from the base perpendicularly to the
highest point of the sacral region; 13. the thorax’s circumference — measured along the
line linking the scapula’s caudal angle with the olecranal tuberosity of the ulna; 14. the
trunk’s oblique length (smaller) — measured from the greater tubercle of the humerus to
the coxal tuber of the ilium; 15. the trunk’s oblique length (greater) — measured from the
greater tubercle of the humerus to the ischial tuberosity; 16. the chest’s width — meas-
ured from the greater tubercle of the humerus on the right and left side; 17. the pelvis’s
width — measured from the right coxal tuber of the ilium to the left coxal tuber of the
ilium; 18. the pelvis’s lenght — measured from the coxal tuber of the ilium to the ischial
tuberosity; 19. the distance from the spinous process of the Ist sacral vertebrae to the
ischial tuberosity; 20. the distance from the coxal tuber of the ilium to the base of patel-
la; 21. the scapula’s length (including withers) — measured from the greater tubercle of
the humerus, through the spina of scapulae, to the highest point of the intrascapular
region; 22. the arm’s length — measured from the greater tubercle of the humerus to the
tuber of the olecranal tuberosity of the ulna; 23. the forearm’s length — measured from
the olecranal tuberosity of the ulna to the wrist joint; 24. the forearm’s circumference —
measured in the middle of its length; 25. the hand’s height — measured from the base to
accessory carpal bone; 26. the metacarpal’s circumference — measured at 1/3 of the
height of the upper metacarpal bone, at its thinnest point; 27. the metacarpus’s length —
measured from the tuberosity of the third metacarpal bone to the metacarpophalangeal
joint; 28. the length of the proximal and middle phalanx of the thoracic limb — measured
from the metacarpopharangeal joint to the coronary border of the capsule of the hoof;
29. the height of the capsule of the hoof of the thoracic limb — measured, on the lateral
surface, from the coronary border of the capsule of the hoof to its solear border; 30. the
thigh’s length — measured from the greater trochanter of the femur bone to the base of
patella; 31. the distance from the base of patella to the lateral malleolus; 32. the leg’s

Acta Sci. Pol.
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circumference — measured in the middle of its length; 33. the foot’s height — measured
from the base to the lateral malleolus; 34. the metatarsus’s circumference — measured at
1/3 of the height of the upper metatarsal bone, at the thinnest point; 35. the metatarsus’s
length — measured from the tuberosity of the third metatarsal to the metatarsophalangeal
joint; 36. the length of the proximal and middle phalanx of the pelvic limb — measured
from the metatarsophalangeal joint to the coronary border of the capsule of the hoof; 37.
the height of the capsule of the hoof of the pelvic limb — measured, on the lateral sur-
face, from the coronary border of the capsule of the hoof to its solear border (Fig. 1-3).

Table 1. Material subjected to investigations with division into sex and age groups
Tabela 1. Materiat poddany badaniom z podzialem na pte¢ i grupy wiekowe

Age gro I 1T 1 Ton—V ear- Th\r/ee— VI
£€ group Sucklings  Weanlings  Yearlings Y Adults
Grupa wiekowa : - L2 -old -year-old
Oseski Odsadki Roczniaki . . Doroste
Dwulatki  Trzylatki
Age in weeks —
Wiek from
w tygodniach — 1-27 28-53 54-105 106-157 158-209 210
Sex |
Ple¢ |
Stallions 20 23 21 10 10 12
Ogiery
Mares 21 15 21 20 11 52
Klacze
Geldings
Walachy 0 0 0 19 10 11

Fig. 1. Parameters measured by the use of the zoometric stick
Rys. 1. Rodzaje pomiaré6w dokonanych za pomoca laski zoometryczne;j

Medicina Veterinaria 8(2) 2009



12 H. Purzyc

Fig. 2. Parameters measured by the use of the zoometric compass
Rys. 2. Rodzaje pomiaréw dokonanych za pomoca cyrkla zoometrycznego

Fig. 3. Parameters measured by the use of the measuring tape
Rys. 3. Rodzaje pomiaréw dokonanych za pomoca ta§my mierniczej

Acta Sci. Pol.
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The acquired values have been put to statistical analysis by calculating for each pa-
rameter the level of significance between mean values in respective groups between
stallions, mares and geldings assuming the value for P < 0.01 and P < 0.05.

Statistical analyses have been conducted by the use of Bartlett test, Kruskal-Wallis
test and 7~ Student test.

RESULTS

Examinations of sexual dimorphism which have been carried out on Hucul horses
have exhibited that the analyzed mophometric traits do not reveal any variations be-
tween stallions and mares in the group of the youngest horses. Variation in the horse’s
body description between the representatives of both sexes has been detected since
about the first year of their life (Tab. 2). Sexual dimorphism has also been observed in
the next stages of postnatal development of the examined individuals. However, it has
not concerned different parameters and it has been observed with various intensity
(Tab. 2). Namely, between adult males and females it has evidently appeared in such
parameters as: the height at withers (11), the height at the sacrum (12), the arm’s
length (22), the forearm’s length (23) as well as the metacarpus’s circumference (26).
Significant variations have been also indicated between adult stallions and mares in
the neck’s dorsal length (10), the thorax’s circumference (13), the chest’s width (16),
the pelvis’s width (17), the distance from the spinous process of the 1st sacral verte-
brae to the ischial tuberosity (19), the height of the capsule of the hoof of the thoracic
limb — measured on the lateral surface, from the coronary border of the capsule of the
hoof to its solear border (29) and the height of the capsule of the hoof of the pelvic
limb (37). Variation has also been stated between average stallions and geldings from
the oldest group for such traits as the pelvis’s width (17) and the leg’s circumference
(32). Significant difference has been observed between mean values in mares and
geldings in the height of the capsule of the hoof of the thoracic limb — measured on
the lateral surface, from the coronary border of the capsule of the hoof to its solear
border (29) and the height of the capsule of the hoof of the pelvic limb — measured on
the lateral surface, from the coronary border of the capsule of the hoof to its solear
border (37) (Tab. 2).
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Table 2. Statistical differences between mean values of parameters in individual age groups for
considered sexes. (*) significant differences where P < 0.05, (**) significant differenc-
es where P <0.01; s — stallions, m — mares, g — geldings

Tabela 2. Roznice statystyczne pomigdzy $rednimi warto$ciami badanych cech w poszczeg6lnych
grupach wiekowych dla uwzglednionych plci. (*) istotne roéznice przy P < 0.05, (**)
istotne roznice przy P < 0.01; s — ogiery, m — klacze, g — watachy
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DISCUSSION

Sexual dimorphism of morphometric traits in the examined horses is barely noticea-
ble. Although this phenomenon has been common for long in this species it has not
been measurably determined in Hucul horses. Koch [1954], who can be taken as an
example, classifies this species in respect of distinctiveness of metric traits in the horse
connected with sexual dimorphism, next to such mammals as guinea pigs, cats and
rabbits. Despite that it has been possible to reveal inconsiderable variations between
stallions and mares beginning already from about the first year of their life. Namely,
these horses do not differ in the first months of their life in respect of body dimensions
and proportions. Taking into consideration the foregoing statements it is essential to
emphasize that variations between adult males and females of this breed have been
distinctly noticed in such parameters as: the height at withers (11), the height at the
sacrum (12), the arm’s length (22), the forearm’s length (23) and the metacarpus’s
circumference (26).

Examinations concerning sexual dimorphism in Hucul horses have been carried out
on such numerous material for the first time. They have confirmed the analyses con-
ducted by Starzewski [1927] who stated that stallions of the Hucul breed have longer
limbs than mares, which has also been exhibited in our examinations among adult indi-
viduals — the parameter of the arm’s length (22) and the forearm’s length (23). Further-
more, similarly to Starzewski [1927] it has been stated that the chest’s width in adult
stallions is greater than in mares, but the pelvis’s width (17) is relatively greater in
mares. In addition, Starzewski [1927] presents differences between males and females
of Hucul horses of the parameters which have not been examined by us. He states that
in Hucul horses mares have a greater depth of the thorax in comparison to stallions and
the back’s length is shorter in stallions, which significantly differentiates horses of the
examined breed. The author adds that sexual dimorphism in Hucul horses is distinctly
noticeable in the shorter jumping joint in mares and higher in stallions, as well as in
females in the greater hind depth, i.e. the fold of flank (the length of the pelvic limb in
relation to the height at the sacrum).

CONCLUSIONS

1. Sexual dimorphism of the examined individuals has been barely noticeable but it
has been detectable at the age of 1 year and it occurs with various intensity for respec-
tive metric traits.

2. Between adult males and females it has evidently appeared in such parameters as:
the height at withers, the height at the sacrum, the arm’s length, the forearm’s length as
well as the metacarpus’s circumference.

3. Variation has also been stated between average stallions and geldings and mares
and geldings from the oldest group for some morphomertric traits.
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DYMORFIZM PLCIOWY KONIA HUCULSKIEGO
NA PRZYKLADZIE WYBRANYCH
CECH MORFOMETRYCZNYCH

Streszczenie. Celem niniejszej pracy byta ocena dymorfizmu piciowego wybranych cech
morfometrycznych koni huculskich. Badaniom poddano 276 osobnikéw (96 ogierow, 140
klaczy i 40 watachéw) w wieku od 6. dnia do 28. roku zycia. Na kazdym z nich dokonano
37 pomiaréw biometrycznych. Uzyskane wartosci poddano analizie statystycznej. Dymor-
fizm ptciowy u badanych osobnikéw jest stabo zaznaczony. Jednak daje si¢ go juz zauwa-
zy¢ od okolo 1. roku zycia 1 obserwowany jest w réznym natg¢zeniu dla poszczegdlnych
cech metrycznych. W budowie ciata pomigdzy dorostymi samcami i samicami omawianej
rasy koni zaobserwowano wysoce istotng roznicg dla parametréw takich jak wysokosé
w klgbie, wysoko$¢ w krzyzu, dlugo$¢ ramienia, dtugo$¢ przedramienia oraz obwod $rodrecza.

Stowa kluczowe: kon huculski, morfometria, dymorfizm ptciowy
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THE EVALUATION OF CHOSEN HUCUL HORSES’
MORPHOMETRIC TRAITS WITH THE USE
OF POINT METHOD

Halina Purzyc', Jacek Bojarski®
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Abstract. The aim of the study was to evaluate chosen Hucul horses’ morphometric traits
with the use of point method exemplified by chosen Hucul horses’ morphometric traits.
The study has been conducted in 561 Hucul horses of both sexes, which were divided into
6 age groups. Each specimen underwent the measurement of the height at withers, the tho-
rax’s circumference, the metacarpus’s circumference, the head’s length, the neck’s lateral
length, the height at the sacrum, the trunk’s oblique length (greater) and the pelvis’s
width. The obtained results were applied to statistical analysis, including the calculation
of a mean arithmetic value, a minimal value, a maximal value and standard deviation,
which served for the construction of an appropriate point scale. At the following stage
they enabled us to perform the analysis with the use of non-nominal data represented in
points. Within the parameters considered, the homogeneity of investigated material was
found, which could indicate stable growth of morphometric traits. However, the tendency
of metric traits for homogenous but unstable growth was also observed. Moreover, we
have found that point values obtained for three-year-old horses, and to a lesser extent the
ones obtained for two-year-old horses, were higher than the values calculated for the indi-

viduals qualified for the group of adult horses.

Key words: Hucul horse, morphometry, point method

INTRODUCTION

Hucul horses are horses of a primitive breed found in husbandries among others in
Poland, Romania, Slovakia, the Czech Republic, Austria and Ukraine. Horses of this
breed are of an inconsiderable height: 135,0 cm — 145,0 cm (stallions) and 132,0 cm —
143,0 cm (mares). Biometric pattern for Hucul horses has been established by Hucul
Horses International Federation (HIF) in compliance with the regulations in the Euro-
pean Union [Tomczyk-Wrona 2004]. These horses of versatile usability are characte-
rized by persistence and serenity. Owing to their qualities they are used primarily for

Corresponding author — Adres do korespondencji: Halina Purzyc, Department of Animal Genetics
and Breeding, Warsaw University of Life Sciences, ul. Ciszewskiego 8, 02-786 Warsaw, Poland,

e-mail: hapu@tlen.pl
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mountain trips and hypotherapy [Brzeski et al. 1993, Brzeski et al. 1995, Kosiniak-
-Kamysz et al. 2000, Tomczyk-Wrona 2004]. In this compilation attempts have been
made at evaluating morphometric features of Hucul horses with the application of the
personal point method on the example of the height at withers, the thorax’s circumfe-
rence, the metacarpus’s circumference, the head’s length, the lateral neck’s length, the
height at the sacrum, the trunk’s oblique length (greater) as well the pelvis’s width. The
compilation and application of this method has been used for this kind of research for
the first time. Possibly, in the future it will be applied for comparative purposes as well
as for the objective presentation of the acquired results.

MATERIALS AND METHODS

561 Hucul horses (191 stallions, 318 mares, 52 geldings) have been included in our
study. The horses were divided into 6 groups according to their age (Tab. 1). The
youngest specimen subjected to observations was 9 days old and the oldest was 28 years
old. This material originated from discriminating breeding as well as from private
breeding in Poland. The parameters were measured with the use of the measuring stick,
the measuring tape and the measuring compasses.

Table 1. Material subjected to investigations with division into sex and age groups
Tabela 1. Materiat poddany badaniom z podzialem na pte¢ i grupy wiekowe

A%
Age group I. H. IH. v Three- Vi
Grupa wickowa Suckhngs Weanhngs Yearh.ngs. Two-year-gld _year-old Adults
Oseski Odsadki Roczniaki Dwulatki . Doroste
Trzylatki
Age in weeks —
Wick from
w tygodniach — 1-27 28-53 54-105 106-157 158-209 210
Sex |
Ple¢ |
Stallions 28 ) 47 28 16 30
Ogiery
Mares 27 33 50 55 30 123
Klacze
Geldings
Walachy - - - 23 11 18

The observations were as follows: 1. the height at withers — measured from the base,
perpendicularly to the highest point of the intrascapular region (A); 2. the thorax’s cir-
cumference — measured along the line linking the scapula’s caudal angle with the ole-
cranal tuberosity of the ulna (B); 3. the metacarpus’s circumference — measured at 1/3
of the height of the upper metacarpal bone, at its thinnest point (C); 4. the head’s length
— measured from the nuchal crest to the most prominent point of the nostrils region (D);
5. the neck’s lateral length — measured from the base of the auricula to the middle of the
length of the spina of scapulae (E); 6. the height at the sacrum — measured from the base
perpendicularly to the highest point of the sacral region (F); 7. the trunk’s oblique
length (greater) — measured from the greater tubercle of the humerus to the ischial tube-
rosity (G); 8. the pelvis’s width — measured from the right coxal tuber of the ilium to the
left coxal tuber of the ilium (H) — (Tab. 2).
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Morphological evaluation with the use of the point method was carried out in order
to create the conditions of better comparability [Lasota-Moskalewska 1997, Purzyc
2006]. It consisted of converting each nominated measurement to points which were
non-nominated values and as a result were comparable to each other. It was assumed
that the minimal and maximal value of a given parameter in the whole examined popu-
lation would match the value ranging from 0 to 100. This led to the creation of the point
scale and it enabled me to mark the mean measurements of stallions, mares and geldings
from each age group on it (Fig. 1). In the further stage the dispersion of values on the
point scale was marked in order to determine the kind of the graph characterized by the
examined parameter (Fig. 2).

For statistical analysis we used the Bartlett’s test, the Kruskel-Wallis’s test, the Stu-
dent’s t-test and software for calculations and statistical graphics called “R”.

RESULTS

On the basis of the applied point method the mean values of the examined features
were transferred to an appropriate scale. Thus, the non-nominated values were acquired
and it was possible to compare them in reference with the 8 examined parameters.

1. The height at withers (A) ranged between 90.0 cm and 146.0 cm in these horses.
It corresponded to the number of points 21.8 — 88.2 (stallions), 25.8 — 85.0 (mares) and
80.1 — 87.2 (geldings) (Tab. 2, Fig. 1). The arrangement of the values of this trait on the
point scale constituted an oblique graph with a predominance of large dimensions (Fig. 2).

2. The thorax’s circumference (B) ranged between 76.0 cm and 204.0 cm in these
horses. The lowest and highest values in points were 19.1 — 77.1 (stallions), 23.0 — 81.7
(mares) and 68.7 — 75.3 (geldings) (Tab. 2, Fig. 1). The arrangement of the trait values
constituted an oblique graph with a predominance of large dimensions (Fig. 2).

3. The metacarpus’s circumference (C) ranged between 10.8 cm and 23.0 cm in the
representatives of this horse breed. It corresponded to the number value in points: 16.9 —
72.8 (stallions), 17.9 — 64.5 (mares) and 66.1 — 68.6 (geldings) (Tab. 2, Fig. 1). The
arrangement of the trait values constituted an oblique graphs with a predominance of
large dimensions (Fig. 2).

4. The head’s length (D) ranged between the values of 28.0 cm and 56.0 c¢cm in
horses of this breed. The mean dispersion of the measurements of the examined horses
given in points ranged from 18.3 to 84.8 (stallions), from 16.9 to 83.6 (mares) and from
77.6 to 84.9 (geldings) (Tab. 2, Fig. 1). The distribution of the values of this feature on
the point scale created an oblique graph with the predominance of great values (Fig. 2).

5. The neck’s lateral length (E) ranged between the values such as: 27.0 cm and 77.0
cm in the examined horses corresponding to the value from 22.0 to 78.4 (stallions),
from 24.4 to 76.1 (mares) and from 68.7 to 75.1 (geldings) (Tab. 2, Fig. 1). The distri-
bution of the value of this feature on the point scale created an oblique graph with the
predominance of great values (Fig. 2).

6. The height at the sacrum (F) ranged between the values of 90.0 cm and 148.0 cm
in the examined breed of the animals. The dispersion of the measurements in points
ranged from 24.9 to 87.9 (stallions), from 28.0 to 85.0 (mares) and from 81.0 to 85.8
(geldings) (Tab. 2, Fig. 1). The distribution of the parameters of the examined features
on the point scale created an oblique graph with the predominance of great values

(Fig. 2).
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7. The trunk’s oblique length (greater) (G) ranged between 61.0 cm and 156.0 cm in
the horses of this breed. It corresponded to the value in points from 24.7 to 88.7 (stal-
lions), from 29.4 to 87.1 (mares) and from 81.7 to 86.2 (geldings) (Tab. 2, Fig. 1). The
distribution of the value of the examined feature on the point scale created an oblique
graph with the predominance of great measurements (Fig. 2).

8. The pelvis’s width (H) ranged between the values of 18.0 cm and 54.0 cm in the
representatives of this breed. The dispersion of the measurements in points ranged from
18.1 to 81.4 (stallions), from 20.3 to 86.9 (mares) and from 77.9 to 85.3 (geldings)
(Tab. 2, Fig. 1). The distribution of the parameters of the examined feature was created
by an oblique graph with the predominance of great values (Fig. 2).
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Fig. 1. Mean values of chosen Hucul horses’ morphometric traits in age groups and correspond-
ing number of points. The height at withers (A), the thorax’s circumference (B), the
metacarpus’s circumference (C), the head’s length (D), the neck’s lateral length (E), the
height at the sacrum (F), the trunk’s oblique length (greater) (G) and the pelvis’s width (H)

Rys. 1. Srednie wartosci wybranych cech morfometrycznych koni huculskich w poszczegdlnych
grupach wiekowych i odpowiadajaca im liczba punktéw. Wysokos$¢ w kigbie (A), obwod
klatki piersiowej (B), obwod srodrecza (C), dtugosé gtowy (D), dlugos¢ boczna szyi (E),
wysokos¢ w krzyzu (F), dlugosé skosna ciata (wigksza) (G) i szeroko$¢ miednicy (H)
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DISCUSSION

The evaluation with the use of the point scale has been carried out with the purpose
of comparing the examined morphological features [Lasota-Moskalewska 1997, Purzyc
2006, 2009]. The analysis used for this work has provided an answer to the question,
whether or not the population of the examined horses is homogenous. Homogeneity of
the examined material has been exhibited among the studied parameters, which has
revealed a steady increase in the morphological features. However, the tendency of the
metric features to a homogenous, but unstable increase has been observed. This has
been exhibited by the layout of points with the predominance of the great values on the
point scale. It can be a result of the elimination measures applied in the stage of the
creation of a new morphotype [Lasota-Moskalewska 1997].

Furthermore, the conducted research has revealed that the acquired point values of
the three-year-olds, and to a smaller degree of the two-year-olds, were higher than the
examined individuals ranked in the group of adult horses. The analogical situation, in
reference to the mean values of the height at withers, the thorax’s circumference and the
metacarpus’s circumference has already been observed earlier [Brzeski and Kulisa
1993, Kario and Jackowski 1991, Purzyc 2006, 2009]. Presumably, it is related to an
alteration in the kind of usability of this breed, as well as to the mode of breeding and
nutrition [Purzyc 2006, 2009]. Most probably, it can be a result of the selection of mate-
rials for study as well as of the earlier activities performed with the purpose of increas-
ing the measurements of the Hucul horse in the state husbandries [Cywinski 1958, Hro-
boni 1958, 1959, 1968, Glebocki 1962, Skucinski 1966].

CONCLUSIONS

1. Within the parameters considered, the homogeneity of investigated material was
found, which could indicate stable growth of morphometric traits.

2. It was observed the tendency of metric traits for homogenous but unstable growth.

3. The study has showed that point values obtained for three-year-old horses, and to
a lesser extent the ones obtained for two-year-old horses, were higher than the values
calculated for the individuals qualified for the group of adult horses.
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OCENA NIEKTORYCH CECH MORFOMETRYCZNYCH
KONIA HUCULSKIEGO Z ZASTOSOWANIEM
METODY PUNKTOWEJ

Streszczenie. Celem niniejszej pracy byla ocena cech morfometrycznych konia hucul-
skiego z zastosowaniem metody punktowej na przykladzie wysokosci w kigbie, obwodu
klatki piersiowej i obwodu $rodrecza.

Badania przeprowadzono na 561 koniach huculskich obu plci, ktore zakwalifikowano do
6 grup wiekowych. Na kazdym osobniku dokonano pomiaru wysokosci w kigbie, obwodu
klatki piersiowej, obwodu $rodrecza, dhugosci glowy, dhugosci bocznej szyi, wysokosci
w krzyzu, sko$nej dlugosci ciata (wigkszej) oraz szeroko$ci miednicy. Uzyskane wartosci
poddano analizie statystycznej, obliczajac $rednia arytmetyczna, minimum, maksimum
i odchylenie standardowe, ktore postuzyly do skonstruowania odpowiedniej skali punk-
towej. Na dalszym etapie umozliwity one przeprowadzenie analizy z zastosowaniem da-
nych niemianowanych wyrazonych w punktach. Wsr6d rozpatrywanych parametrow
stwierdzono jednorodno$¢ badanego materiatu, co wskazywatoby na ustabilizowany
wzrost cech morfometrycznych. Jednak zauwaza si¢ rowniez tendencjg¢ cech metrycznych
do jednolitego, lecz nieustabilizowanego wzrostu. Ponadto wykazano, ze uzyskane warto-
$ci punktowe trzylatkoéw, a w mniejszym stopniu dwulatkéw, byly wyzsze od badanych
osobnikow zakwalifikowanych do grupy koni dorostych.

Stowa kluczowe: kon huculski, morfometria, metoda punktowa
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