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Abstract

KOSTUKOVA MARTINA, CERNOHORSKA HANA, BIHUNCOVA IVETA, ORAVCOVA IVANA,
SOBOTKOVA EVA, JISKROVA IVA. 2015. Characteristics of Morphological Parameters of Donkeys
in the Czech Republic. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 63(2): 419-424.

Thedonkeypopulationin Central Europeand Czech Republicisveryvariation, whichisaconsequence
of the donkeys originating from various areas of Europe. This has been proved to affect their body
conformation. In this work, we are focusing on the population of donkeys in the Czech Republic and
its analysis.

The main aim of our work was to determine the values morphological parameters in the donkey
population in the Czech Republic. Altogether, 23 body dimensions were taken and further
processed to calculate 6 hippo metric indexes. The sample group we analyzed consisted by a total
of 70 individuals, out of there were 23 stallions and 47 mares. The results were then processed using
the methods of general linear model (GLM) and multiple comparisons.

We managed to prove a statistically significant influence of the sex factor for the following body
measurements: shin length of the front limbs, chest width, withers height measured by tape, shin
circumference on both front and pelvic limbs and also for weight index. Also, we have found

a statistically significant difference in the scapula length when considering the age factor.

Keywords: donkeys, body basic parameters, hippo metric indexes

INTRODUCTION

The ancestors of present donkeys, evolved on
a relatively small and specific areas in Northern
Africa. There are a few significant factors typical
for these areas; high daily temperatures, minimal
amount of precipitation and lack of quality
nutriment. These specific conditions of the African
continent enabled do donkeys to develop a typical
habit, which played a key role in order to survive
in dry locations (Pearson, R. A., Ouassat, M.,
2000). Also, in some parts of the Northern Africa,
the human civilization was developing. Donkeys,
for example, helped to accelerate the advancement
of Egypt, by being crucial helping force in
agriculture and logistics. Being essential for ancient
civilizations; donkeys have spread throughout
the world very quickly. In present times, they are

welcome helpers because of their unbelievable
doggedness and ability to survive (Beja-Pereira et al.,
2004).

Having spread around the world and being bred
in different local conditions, donkeys started to
diversify, which has later become a basis for various
breeds and natures. During domestication, some
morphological and genetic changes have taken
place in order for donkeys to survive better in given
conditions (Rossel et al., 2008).

The origin of donkeys imported into our country
is unknown in most cases. The individuals are
being imported mostly from Romania, Hungary
and Bulgaria, but there are also individuals from
Germany, Ireland, France and other western
countries. The donkey population in the Czech
Republic is a relatively small group of individuals
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with poorly known relationships to each other.
This can be thought of a as a consequence of
uncontrolled import and breeding of donkeys.

Recently, donkey breeding is becoming more
popular in the Czech Republic as donkeys are used
for free time and recreational activities. The records
of Central Horse Register prove that donkey
population in the Czech Republic is on a rise.
The most recent figures show more than 400 donkey
individuals, which means about 25% growth during
last two years.

MATERIALS AND METHODS

A database of donkey individuals in the Czech
Republic has been created based both on data
provided by the Central Horse Register (located in
Slatinany) and on contacts given to us by donkey
owners themselves.

In total of 23 body measurements were measured
and 6 hippo metric indexes were calculated.

Throughout the research, the same gauges
were used and all animals were measured by
the same person. This was to eliminate or minimize
the subjective divergence of wmeasurements.
Height values were taken with the cane rate being
always upright to the surface. Any deviation from
the upright angle would distort the out coming
results, making them useless for further research.
When taking the width measurements, it is
necessary to apply the same adhesion and tightening
of the gauge.

Each measurement was performed three times; an
average from these three values was then used for
further processing.

The following body measurements were further
examined:

e withers height (cane) (WHc),

e withers height (tape) (WHt),

e back height (BH),

e croup height (CH),

o tail base height (TBH),

e sternum height (SH),

e chest depth (CD),

o chest width (CW),

e chest circumference (CC),

e head length (HL),

e trunk length (TL),

e loin length (LL),

e pelvis length (PL),

e shin circumference in pelvic limb (SCPL),
e shin length in pelvic limb (SLPL),
o fetlock length in pelvic limb (FLPL),
o length of shoulder-blade (LSB),

e ante brachium length (ABL),

e shin length in front limb (SLFL),

e fetlock length in front limb (FLFL),
o chest width (CW),

e frontal width of pelvis (FWP),

o shin circumference in frontal limb(SCFL).

The following hippo metric indexes were then

calculated:

o body format index (BFI),

o body dumpiness index (BDI),

e body robustness index (BRI),

e boniness index (BI),

e head size index (HSI).

e index of sternum-surface distance(SSDI).

Data were collected and recorded in Microsoft
Excel 2007 software.

We have analyzed the following factors:

e Sex: donkey stallions (n = 23), donkey mares

(n=47)

o Age of individuals: the animals were separated
into two groups based on their age:

o Group 1: donkeys aged 3-5 years (n = 39)

o Group 2: donkeys aged 5+ (n=31)

The influence on body measurements was
tested using the General Linear Model (GLM).
We used Unistat 5.1 for data processing and
whenever a statistically significant difference
was found, the actual difference for the given
factor was specified using the Turkey-B multiple
comparison test. Furthermore, the Pearson’s
correlation test was used to identify the links
between body measurements. The correlation has
its own coefficient, which ranges from -1 to 1. When
the values are not related at all the coefficient will
be 0, contrary to that values closing in on 1 suggest
apossible link between the values.

RESULTS AND DISCUSSION

A morphological profile of donkeys living in
the Czech Republic has been crested on the basis
of measurements and hippo metric indexes
mentioned above. This is to help us determine
the breeding potential of each donkey individual by
judging its exterior. As mentioned before, donkeys
are not an original species in the Czech Republic;
it is an imported species, which is often dependent
on a current importing trend. In the past, donkeys
were difficult to find and therefore breeders were
happy for any available individual. However, some
trends have arisen recently, which is resulting in
donkeys imported from different parts of the world.
Another consequence is a relatively high variance
in the morphology of the population. The current
population of donkeys in the Czech Republic shows
higher phenotype variance compared to original
populations of donkeys.

The withers height, for example, is most probably
influenced by the origin of the given individual,
as it can be an adaptation to specific conditions
of that place. The cause of these differences can
be found in different domestication families of
the population (Beja-Percira et al, 2004). Also
Kefena et al. (2004) points out the importance of
ecology and biophysical resources for the overall
body build. Gubitz et al. (2000) proved that the body
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constitution and hair color have changed to reflect
the local environment and history. Adaptation
to the environment based on local climate and
geography has also been documented in other
animal species (Demetrius, 2000).

The body measurements taken and the hippo
metric indexes calculated have undergone tests
of the General Linear Model, which has proved
a statistically conclusive difference for sex factor
(P < 0.05) for the following measurements: shin
length in frontal limb, chest width, withers height
(tape), shin circumference in frontal and pelvic limb.
Processing Scapula length values has identified
a statistically conclusive difference for the age factor
(values marked by asterisk in Tab. I).Statistically
highly conclusive difference (P < 0.01) has not been
identified.

As mentioned above, a statistically conclusive
difference has been found in withers height and
shin circumference. This confirms earlier findings
of Folch and Jordana (1997), who have suggested
there is a sexual dimorphism in Catalonian
donkeys. There are specific physiological and
biochemical processes in male donkey individuals,
which results in them being different from mares
(Andersson 1994 in Purzyc, Kobryn’, Komosa and
Bojarski, 2007). In general, male donkeys have
lower chest circumference and stronger shin.
The chest circumference in female individuals
is mainly influenced by physiological processes
during gestation and by metabolic traits that
differ from those in males (Koubek et al., 1933).
The interesting fact, though, is that after widening
the spectrum of examined individuals, these
statistically significant conclusions have not been
proved. This occurrence might be caused by various
things — first of all, the chest circumference is one of
the most variable values measured in donkeys. It is
influenced by the overall health of the individual,
eventual gestation phase etc. On the other hand,
the statistically conclusive difference has been
found in wither height (tape), which is considered
a reflection of withers height (cane) and the overall
body constitution of an individual (Koubek et al.,
1933).

According to Kefena et al. (2011), there are no
explicit anatomic differences or sexual dimorphism
in donkeys. Koch (1954) points out, that sexual
dimorphism in horses is not expressive, similarly
to other mammal species (rabbits, guinea pigs

etc.) However, it can be observed in many animal
taxons. Usually, the dimorphism markers are more
distinctive in males, while females only have these
traits in tender form. In present days, some sex-
based differences in biometric traits are observed in
horses (Purzyc, Kobrynézuk and Bojarski, 2007).

The multiple comparison test has shown
a statistically conclusive difference for the sex
factor in males and females. On average, there
was a difference of two centimeters in the shin
circumference in pelvic limb and more than one
centimeter in shin circumference in frontal limb.
The shin circumference in males shows higher
average values than in females. Stallions have
stronger shin in order to keep the skeleton strength
considering other body measurements. Our file
has shown a statistically conclusive difference of
boniness index between males and females. This
might be a conclusion of the shin circumference
being used as one of the factors in the calculation.

Using the General Linear Model, a statistically
conclusive difference (P < 0.05) has also been
found in the scapula length considering the age
factor. For the first group of donkeys (aged 3-5
years), the length is 37.15c¢cm on average, whilst
the other group (aged 5+) shows an average of
38.6cm. Donkeys belong to animal species, which
ripen later, their growth terminates after 5 years
of life. Regardless of that there have not been any
other values with statistically conclusive difference
between the two age groups, therefore it is assumed
this confirmation is a coincidence.

Pearson’s Correlation

A total of 23 body measurements were subjected
to Pearson’s correlation (Tab. II). A positive
correlation was found in all values, suggesting that
if one value rises, other values will do the same.
Negative correlations have not been found, which
is an opposite to work of Foch and Jordana (1997).
In the table, linkages of all body measurements
to withers height can be observed. There is also
a comparison to Foch and Jordana (1997). In general,
our values have shown tight linkages between body
measurements. The truth is, however, we did not
compare male and female population; we were only
trying to depict the population of donkeys living
in the Czech Republic in general. Thus, our work
might have resulted in a different outcome.

CONCLUSION

The main goal of this work was to create a basic template for typological analysis of donkeys
on the Czech Republic. This template should further serve for breeding activities. The body
measurements were taken in 23 donkey stallions and 47 donkey mares older than 3 years of age as it
is assumed the overall growth of the individual is not so significant afterwards. The population was
analyzed per two factors; sex factor and age factor. The final statistical evaluation was performed with

usage if the General Linear Model (GLM).

A statistically conclusive difference between genders has been proved for the following body
measurements: withers height (tape), scapula length, chest width, shin circumference both in
anterior and pelvic limb and shin length in anterior limb. Even though there is no distinctive sexual
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dimorphism in donkeys, we have still found it in strength of shin of both limbs and also in the above

mentioned measurements.

When testing the measurements with Pearson’s correlation, a positive correlation has been found in
all of them. Also, a tight linkage has been found between WH and all other measurements. Therefore,
it can be assumed that this value has certain influence on other measurements.

The research is still ongoing; obtaining values from other donkey individuals will equip us with
more information about donkey population in the Czech Republic. Donkey breeding in the Czech
Republic is a dynamic process, which allows us to acquire new data and contacts.
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