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ABSTRACT

In Colombia, works performed with the colombian creole donkey
(CCD) have shown a possible danger of extinction. The above,
associate with an alarming decrease in its inventory and a reduction
in genetic diversity. Thus, morphological characterization could
be the firsts tep f or f uture c onservation p lans t o ¢ onduct a
repopulation. Therefore, this work aimed to characterize the
zoometric and ethnological traits of CCD in five natural subregions
of the department of Sucre. 20 males from each of the natural
subregions from Sucre (Golfo de Morrosquillo: GM, Montes de
Maria: MM, Mojana: MO, San Jorge: SJ, Sabanas: SA) with an age
average of 4.7 + 1.0 years old and weight estimated between 126.0
+ 194 kg were submitted to 28
morphometric measurements. Descriptive statistics, analysis of

recorded and were
variance between subregions, and hierarchical grouping for
statistical analysis were performed. Also, five ethnological indices
and five productive indices were estimated. The esults showed
that most of the zoometric variables varied significantly between
subregions. The values assessed were similar to other creole donkey
breeds. The hierarchical grouping analysis allowed the creation of
two groups with geographic proximity. The structural homogeneity
and morphostructural harmony found within the subregions were
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medium-low. However, when analyzing all the CCD measurements
together, medium to high morphostructural uniformity and
harmony were evidenced. The ethnological indices allow us to
classify the CCD as a longlinear, hypermetric, dolichocephalic, and
concavilinear animal. In addition, the productive indices indicated
that the CCD is a proportionate donkey, with good poise and
aptitude for work.

Keywords: Animal morphology; Donkey; Ethnozootechnics;
Genetic resource; Equus asinus.

RESUMEN

Es posible que el asno criollo colombiano (ACC) se encuentre en
peligro de extincién. La alarmante disminucién de su inventario
estd reduciendo la diversidad genética. Asi, la caracterizacién
morfolégica es un primer paso en futuros planes de conservacion,
con el objetivo de repoblacién; por tanto, el objetivo de esta
investigacion fue caracterizar zoométricamente y etnolégicamente
el ACC, de las cinco subregiones naturales del departamento de
Sucre. En 20 machos de cada una de las subregiones naturales del
departamento de Sucre (Golfo de Morrosquillo: GM, Montes
de Marfa: MM, Mojana: MO, San Jorge: SJ, Sabanas: SA), con
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edad promedio de 4,7 + 1,0 afios y peso promedio estimado de
126,0 + 19,4kg, se registraron 28 medidas morfométricas. En el
andlisis de datos, se consideré la estadistica descriptiva, el andlisis
de varianza entre subregiones, andlisis de agrupacién jerdrquica.
También, se estimaron cinco indices etnoldgicos y cinco indices
productivos. La mayorfa de las variables zoométricas variaron
significativamente entre subregiones, con valores similares a otras
razas criollas. El andlisis de agrupacién jerdrquica formé dos grupos
con cercanfa geogréifica. La homogeneidad estructural y la armonia
morfoestructural encontradaal interior de las subregiones fue media-
baja; sin embargo, al analizar todo el ACC, la homogeneidad y la
armonfa morfoestructural fue media-alta. Los indices etnolégicos
clasifican al ACC como longilineo, hipermétrico, dolicocéfalo y
concavilineo, mientras que los indices productivos indican de un
asno proporcionado, de buenos aplomos y de aptitud al trabajo.

Palabras clave: Burro; Equus asinus; Etnozootecnia; Morfologia
animal; Recurso genético.

INTRODUCTION

The colombian creole donkey (CCD) is the result of the
unstructured crossing from the donkey breeds brought to the
American continent, during the colonization time (Jordana ez 4/.
2016). Since then, CCD has contributed to the agricultural and
social development in all of Colombia’s regions. The CCD can be
found throughout the national geography. However, historically,
the Caribbean region has stood out for making great use of this
genetic resource, both in its productive and cultural activities. In
general, Creole donkeys are considered rustic, easily adapted to
climatic conditions, with low nutritional requirements, and are
resistant to diseases and ectoparasites, therefore they do not require
special handling practices, have low maintenance costs, and have
great strength and docility (Silva-Gémez et al. 2017).

Currently, the donkey inventory of the country is unknown, but
it is presumed that its population decreased by 80 % between
1995 and 2013 (Medina-Montes et 4l 2020). Therefore, it is
possible to indicate that the CCD is at risk of extinction, like other
colombian creole breeds, such as chickens (Montes et 2/ 2019),
sheep (Herndndez H. er 4l 2019; Medina-Montes ez al. 2021),
cattle (Delgado er al. 2012) and pigs (Revidatti ez al. 2014). A
possible explanation for this phenomenon is the introduction of
new breeds brought from other countries and the carrying out of
indiscriminate absorbent type crosses, reducing the number of the
inventory and the genetic diversity. Additionally, in the Caribbean
region, the increase in the use of alternative means of transport
and work such as motorcycles, together with the illegal trade to
slaughter donkeys to obtain their skin and meat (Silva-Gémez et al.
2017; Medina-Montes et al. 2020), are two additional reasons that
could explain this alarming decrease in the CCD inventory.

On the other hand, the decrease in the number of animals leads
to the loss of the diversity of animal genetic resources (Salamanca
Carreiio ez al. 2015), considered an important component of global
biodiversity, which is a key element and raw material for genetic

improvement and adaptation to environmental conditions global
(Boettcher et al. 2010). In Colombia, creole breeds have long been
considered a natural and irreplaceable reservoir of genetic variability
(Correa A. er al. 2015), due to their genetic origin, population
structure, evolution and adaptation to tropical conditions due to
more than 500 years and that possibly have keep gene variants
already absent in foreign animal breeds and that in future events
could be necessary for an introgression. Therefore, knowledge of
morphometric variables is an important step for planning long-term
sustainable conservation strategies (Rosenberg & Kang, 2015).

However, the CCD has remained forgotten by the scientific
community; an example of this is evidenced in the scant
information available on this genetic resource, not only in aspects
such as its functional development, physiology, and pathology
but also in zootechnical, morphological, and ethnological aspects.
Based on the above, Medina-Montes ez al. (2020) reported the first
findings on genetic diversity using dominant molecular markers,
but data related to its morphology and ethnology are non-existent.
Therefore, basic studies, where morphological characterization
methodologies are carried out, can be the starting point for future
conservation plans for the breed. Therefore, this work aimed to
characterize the zoometric and ethnological traits of CCD in five
natural subregions of the department of Sucre.

MATERIALS AND METHODS

Populations Overall,
100 animals (20 no-emasculate males) from each of the natural
subregions in the department of Sucre, Colombia: Golfo de
Morrosquillo: GM  (tropical dry forest (t-df), the average
temperature was 28.7 °C, 2 meters above sea level (m MSL) and
precipitation was 2.123 mm per year); Montes de Marfa: MM (t-
df zone, the average temperature was 27.7 °C, 1.000 m MSL and
precipitation to 1.275 mm per year); Mojana: MO (t-df zone, the
average temperature was 31 °C, 25 m MSL and precipitation 125
mm per year); San Jorge: SJ (t-df zone, the average temperature of
31 °C, 25 m MSL and precipitation was 125 mm per year) and
Sabanas: SA (t-df zone, the average temperature of 26.1 °C, 213 m
MSL and precipitation 2274 mm per year). The average age was 4.7

and morphological measurements.

+ 1.0 years old. The body weight of the animals was estimated using
an equinometric weighing tape measure (inalmet °) following the
manufacturer’s instructions, due to the impossibility of quantifying
the weight using a scale. A set of 28 morphometric measurements
(cm) were recorded, taken with a zoometric stick, tape measure, and
thickness compass (Jumbo Benitez ¢z al. 2015; Fonseca Jiménez et
al. 2016a; Sargentini ¢t al. 2018).

Values assessed were facial length (FaL), length of the front (FoL),
front length (FrL), head length (HL), full head length (FHL),
and head width (HW). The measurements at the trunk level
were: thoracic circumference (ThC), height at the withers (HeW),
dorsal-sternal height (DSH), height at the sternum (HeS), height
at the back (HeB), height at the back (HetB), height at the croup
(HeCro), height to the pelvis (HeP), height to the ischium (Hel).
The anterior height of the back (aHeB). The measured width was:
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bicostal width (BiW), posterior chest width (pChW), anterior
rump width (aRuWu), interiliac distance (InD) and posterior rump
width (pRuW). The measured lengths were: body length (BoL),
back length (Bal), scapula length (ScL), ilio-ischial length (ILisL),
and occipital-coccygeal length (OcCol). In the extremities, the
perimeter of the anterior cane (PeraC) and the hock lift (HoL)

were determined (Jumbo Benitez ez a/. 2015; Fonseca Jiménez ez al.
2016a; Sargentini et al. 2018).

Index estimation. From the biometric measurements, the
ethnological indices were estimated: corporal index (CI = BoL/
ThC* 100), thoracic index (ThI = BiW/DSD*100), ilio-ischial
index (ILIsI = InD/ILisL*100), compactness index (Coml =
Weight/HeW*100), pelvic index (Pell = ARuW/ILisL*100) and
cephalic index (Cepl = HW/Fal*100). The productive indices were
also estimated: proportionality index (Prol = HeW/OcCoL*100),
relative depth index (ReDel = DSD/HeW*100), posterior foot
index (PoFI = HoLL/HeP*100), firewood load index (FrLI = PeraC/
Weight*100) and dactyl-thoracic index (DaThl = PeraC/ThC*100)
(Jumbo Benitez ez al. 2015; Fonseca Jiménez ez al. 2016b; Sargentini
et al. 2018).

Analysis of data. Normality and homogeneity of variances tests
were performed in each of the morphometric variables to confirm
the validity of the data to factor analysis using the Kolmogérov-
Smirnov test, Shapiro-Wilks test, and Bartlett sphericity test,
where none of the variables showed statistical differences in the
assumptions (at 5 % significance).

The mean, standard deviation (SD), and coefficient of variation
(CV) were estimated for each of the grouped morphometric
measures for each of the department’s subregions. The CV values
under 10 % were considered with little variability. Likewise, an
analysis of variance and a Tukey-Kramer test (p <0.05) were
performed to determine morphometric differences according to the
subregion. Subsequently, a hierarchical cluster analysis was
performed using the furthest neighbor clustering method and the
squared Euclidean distance as an interval measure (Sargentini et a/.
2018). The determination of the morphostructural homogeneity of
the CCD within each of the evaluated subregions was carried out
using the coefficient of variation for each measure analyzed. Also,
the morphostructural harmony was evaluated by quantifying the
percentage of positive and significant correlations of the Pearson
correlation coefficients between the variables evaluated for each of
the analyzed subregions (Flérez er al. 2018). The ethnological and
productive indices were analyzed using descriptive statistics and
analysis of variance between the study subregions. All statistical

procedures were performed through InfoStat® version 20161 (Di
Rienzo et al. 2016).

The whole procedure such as sample collection, handling, and
conservation was approved by the Institutional Committee of
Bioethics of the Universidad de Sucre, and those were conducted
with the ethical, technical, scientific, and administrative standards
for research on animals contained in “Ley 84 de 1989 del Congreso
Nacional de Colombia”.

RESULTS AND DISCUSSION

This is the first report on the zoometric and ethnological
characterization of the colombian creole donkey in the country. The
estimated weight of the donkeys was 126 + 19.4 kg. Whereas, the
age varied between 3 and 7 years, with an average of 4.7 + 1.0; both
measurements varied between subregions (p <0.05). The average
age found represents about 10 % of its useful life, so it is considered
a young herd, taking into account that the longevity of the species
can reach up to 50 years (Fonseca Jiménez et al. 2016a; 2016b).
An ideal situation was found since it allows planning to work with
the species on issues related to reproductive management, genetic
improvement, and conservation plans.

With the zoometric measurements taken in the head (Table 1), only
the full head length (FHL) did not have a significant variability (p
>0.05) between regions. While, for the other head measurements
(Fal, Fol, HW, Fil, and HL), the CCDs of the GM subregion had
the highest values (p <0.05). The measurements of the cephalic
region showed low variation and presented a longer head than it
was wide. These values were higher than those reported in Cuban
donkeys (Fonseca Jiménez et al 2016a; 2016b) and Serbian
donkeys (Ljubodrag ez al. 2015), but slightly lower than those
reported in donkey breeds: amiata from Italy (Cecchi et al. 2007),
catalan (Jordana & Folch, 1998) and andalusian (Mird-Arias et
al. 2011) from Spain. Cephalic variables appear to receive little
influence from the environment, but they can provide important
evidence of animal genetic diversity (Fonseca Jiménez ez al. 2016a).

In the two measurements taken in the extremities (PeraC and
HoL), the donkeys from the MM subregion presented the lowest
measurements (p <0.05). The measure evaluated PeraC was higher
in the donkeys of the GM and the HoL of the donkeys of the SA
region (Table 1). The PeraC and HoL. measurements were superior
to those presented in different breeds around the world (Jordana &
Folch, 1998; Cecchi ez al. 2007; Mirb-Arias et /. 2011; Pimentel ez
al. 2014; Fonseca Jiménez et al. 2016a).

Differences between the subregions of the department for the eight
elevations evaluated at the trunk level were found (p <0.05). The
five measures of width or diameters (BiW, pChW, aRuW, InD,
and pRuW), were significantly higher (p <0.05) in the donkeys of
the GM, while the lowest values were presented by the donkeys of
the regions MM and MO. The lengths, body length (BoL), back
length (Bal), scapula length (ScL), ilio-ischial length (ILisL), and
occipito-coccygeal length (OcCol), varied significantly between
the subregions of the study. The thoracic circumference averaged
114.4 + 7.0 cm, with the highest value in the GM subregion and
the lowest in the MM subregion (Table 1). In the measurements
of the trunk region, a greater height at the rump was found, and a
lower height at the withers, bicostal width, and thoracic perimeter
than other donkeys in the world (Jordana & Folch, 1998; Cecchi
et al. 2007; Pimentel er al. 2014; Fonseca Jiménez et al. 2016a).
Back length (Bal) and body length (BoL) were similar to the
results reported in donkeys from Italy (Sargentini er 2/ 2018).
These results allow showing the conformation of a donkey suitable
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Table 1. Descriptive statistics and comparison of averages, for 28 morphometric measures, age and estimated weight, in colombian creole
donkeys (CCD), from the five natural subregions from department of Sucre.

GM MM MO

BodyMeasure | \oon | sD | Min | Max (Co/:; Mean | SD | Min | Max (Co/:; Mean | SD | Min | Max (CO/:;
Age 51 | 11| 30 70| 218 | 43% 1 3.0 60 | 251 | 41 | 09 [ 30 60| 225
Weight 136.8 | 201 | 1030 | 1740 | 147 | 17.7% | 264 | 700 | 160.0 | 224 | 129.8% | 14.6 | 1060 | 1740 | 11.3
HeW 109.8% | 54 | 1030 | 1200 | 49 | 1057+ | 66 | 920 | 1140 | 62 | 107.8° | 59 | 920 | 117.0 | 54
DSH 514 | 28 | 450 | 560 | 54 | 481 | 52 | 320 | 560 | 107 | 503* | 29 | 450 | 560 | 57
HeS 640 | 34 | 580 | 700 | 54 | 620+ | 48 | 550 | 700 | 7.7 | 625 | 34 | 550 | 700 | 54
HeB 626" | 35 | 570 | 700 | 56 | 586 38 | 540 | 650 | 64 | 60.9° | 33 | 550 | 680 | 54
HetB 1105 | 50 | 1020 | 1190 | 46 | 1061= | 56 | 940 | 1180 | 53 | 107.8% | 51 | 940 | 1190 | 47
HeCro 113.0 | 58 | 1030 | 121.0 | 51 | 1077+ | 60 | 970 | 1160 | 55 | 1151< | 35 | 1100 | 121.0 | 31
HeP 982+ | 104 | 610 | 1100 | 106 | 949 68 | 830 | 1050 | 72 | 975 | 105 | 61.0 | 1130 | 108
Hel 128 | 09 | 110 | 150 | 73 | 129 09 | 110 | 140 | 66 | 129+ | 08 | 110 | 140 | 59
AHeB 109.0~ | 55 | 1050 | 1180 | 49 | 1045 | 50 | 950 | 1130 | 48 | 1069 | 46 | 950 | 1160 | 43
BiW 246" | 27 | 200 | 300 [1L1 | 204 | 23 | 170 | 260 | 114 | 21.8 | 25 | 170 | 280 | 116
pChw 181> | 25 | 140 | 230 | 138 | 141 19 | 110 170 | 132 | 150 | 28 | 110 | 220 | 185
aRuW 260 | 24 | 300 | 370 | 73 | 3l4 24 | 270 | 350 | 75 | 314 | 21 | 280 | 360 | 66
InD 1650 | L1 | 150 | 180 | 67 | 157 15 | 140 | 180 | 82 | 160 | 11 | 140 | 180 | 67
pRuW 204 | 29 | 170 | 280 [ 140 | 1620 15 | 140 | 180 | 80 | 169 | 32 | 140 | 240 | 191
BoL. 1264 | 26 | 1210 | 1300 | 97 | 1275 | 19 | 1250 | 1330 | 7.0 | 1268 | 23 | 1210 | 1310 | 85
Bal. 5060 | 50 | 480 | 690 | 83 | 579+ | 43 | 510 | 650 | 75 | 580+ | 39 | 520 | 650 | 67
ScL 4500 | 30 | 400 | 500 | 67 | 427 33 | 360 | 490 | 7.8 | 444® | 28 | 390 | 500 | 63
TLisL 3200 | 24 | 280 | 370 | 75 | 295 | 42 | 210 | 370 | 142 | 307% | 35 | 220 | 370 | 114
OcCoL. 150.1 | 126 | 1260 | 1830 | 84 | 1413® | 109 | 1200 | 160.0 | 7.7 | 1382= | 114 | 1040 | 1560 | 83
ThC 1183 | 54 | 1110 | 1280 | 46 | 1104 | 85 | 940 | 1240 | 7.7 | 1155% | 75 | 950 | 1280 | 65
PeraC 221 | 18 | 200 | 250 | 83 | 204 | 23 | 170 | 250 | 113 | 21.6® | 18 | 170 | 250 | 84
HoL 4520 | 24 | 410 | 490 | 54 | #32 31 | 380 | 490 | 7.0 | 439® | 27 | 380 | 490 | 60
Fal 490 | 26 | 450 | 550 | 53 | 466" | 27 | 420 | 500 | 57 | 4850 | 32 | 420 | 550 | 65
Fol. 210 | 05 | 210 | 230 | 25 | 203% | 05 | 200 | 210 | 24 | 207 | 04 | 200 | 210 | 21
HW 137 | 0.6 | 130 | 150 | 42 | 129 | 08 | 120 | 140 | 61 | 130 | 10 | 1.0 | 150 | 75
FrL 2150 | 14 | 200 | 250 | 53 | 206" 09 | 180 | 220 | 46 | 2l2® | 12 | 180 | 240 | 56
HL 143 | 13 | 120 | 160 | 88 | 125 | 09 | 110 140 | 75 | 124 | 19 | 100 | 160 | 151
FHL 5300 | 32 | 480 | 600 | 60 | 5LIF 33 | 450 | 570 | 64 | 525 | 30 | 460 | 590 | 58
Age 78> | 08 | 30 60| 164 | _5& 0.8 30 60| 140 |47 10 |30 70 | 219
Weight 1173 | 120 | 970 | 1320 | 102 | 1283+ | 144 | 1020 | 1720 | 112 | 1260 | 194 | 700 | 1740 | 154
HeW 1059+ | 33 | 1000 | 1110 | 31 | 1129 | 36 | 1050 | 1180 | 32 | 1084 | 57 | 920 | 1200 | 53
DSH 473 | 26 | 420 | 530 | 55 | 48.0% | 13 | 460 | 500 | 28 | 491 | 35 | 320 | 560 | 7.1
HeS 571 | 31 | 510 | 620 | 54 | 596 | 22 | 550 | 630 | 36 | 610 | 42 | 5.0 | 700 | 69
HeB 6120 | 27 | 530 | 650 | 45 | 628 30 | 580 | 680 | 48 | 613 | 36 | 530 | 700 | 58
HetB 1059+ | 30 | 1000 | 1100 | 29 | 1124 | 33 | 107.0 | 1180 | 30 | 1086 | 51 | 940 | 1190 | 47
HeCro 10950 | 35 | 1020 | 1150 | 32 | 1102% | 53 | 970 | 1200 | 48 | 1111 | 55 | 970 | 121.0 | 50
HeP 99.1% | 36 | 900 | 1030 | 36 | 1052 | 47 | 970 | 1140 | 44 | 990 | 83 | 610 | 1140 | 84
Hel 131= | 02 | 130 | 140 | 17 | 131« | 02 | 130 140 | 17 | 130 | 07 | 110 | 150 | 51
AHeB 108.1% | 55 | 990 | 1170 | 51 | 1124 | 36 | 1060 | 117.0 | 32 | 1082 | 54 | 950 | 1180 | 50
BiW 217+ | 1.6 | 200 | 240 | 72 | 205 12 | 180 | 240 | 60 | 218 | 26 | 170 | 300 | 120
pChw 148 | 10 | 130 | 170 | 70 | 153 | 07 | 140 170 | 44 | 155 | 24 | 110 | 230 [ 152
aRuW 3260 | 23 | 290 | 360 | 7.0 | 3400 15 | 310 | 370 | 44 | 324 | 23 | 270 | 370 | 74
InD 1630 | 09 | 150 | 170 | 57 | 17.0° 00 | 170 | 170 | 00 | 165 | 11 | 140 | 180 | 65
pRuW 173 | 33 | 140 | 240 | 190 | 208" 11 | 200 | 240 | 52 | 184 | 31 | 140 | 280 | 17.1
Bol. 12410 | 25 | 1210 | 1290 | 95 | 1216+ | 13 | 1200 | 1250 | 59 | 1253 | 30 | 1200 | 1350 | 11.9
Bal. 5930 | 41 | 490 | 650 | 69 | 628 26 | 560 | 650 | 41 | 595 | 43 | 480 | 690 | 73
ScL. 465 | 32 | 400 | 500 | 69 | 489 T1 | 460 | 500 | 23 | 456 | 35 | 360 | 500 | 7.6
TLisI, 320 | 14 | 300 | 340 | 45 | 315% | 13 | 300 | 340 | 41 | 312 | 29 | 210 | 370 | 93
OcCoL 149.0% | 85 | 1310 | 1650 | 56 | 1526° | 60 | 1390 | 1630 | 39 | 1463 | 11.4 | 1040 | 1830 | 7.8
ThC 1123 | 57 | 980 | 1210 | 51 | 1154% | 51 | 1060 | 1250 | 44 | 1144 | 7.0 | 940 | 1280 | 6.1
PeraC 214 | 1.8 | 180 | 240 | 84 | 209% | 18 | 190 | 250 | 88 | 213 | 20 | 170 | 250 | 93
HoL 4500 | 20 | 400 | 480 | 45 | 454 | 09 | 440 | 470 | 20 | 446 | 24 | 380 | 490 | 55
Fal 4820 | 14 | 440 | 510 | 30 | 485 | 19 | 460 | 530 | 39 | 482 | 25 | 420 | 550 | 52
Fol. 2040 | 07 | 190 | 220 | 33 | 201 03 | 200 | 210 | 15 | 206 | 06 | 190 | 230 | 30
HW 1234 | 09 | 110 | 140 | 7.1 123 | 07 | 120 140 | 53 | 129 [ 09 | 110 | 150 | 72
FrlL 213% | 12 | 190 | 2350 | 57 | 204 08 | 190 | 220 | 37 | 210 | 11 | 180 | 250 | 54
HL 123 | 19 | 100 | 150 | 152 | 148 04 | 140 | 150 | 28 | 133 | 17 | 100 | 160 | 13.0
FHL 525 | 20 | 500 | 560 | 38 | 521+ | 23 | 500 | 570 | 44 | 522 | 28 | 450 | 600 | 54

abe Different letters in the same line indicate statistically different averages between subregions (p <0.05).
GM: Golfo de Morrosquillo. MM: Montes de Marfa. MO: Mojana. SJ: San Jorge. SA: Sabanas. SD: standard
deviation. Min: minimum. Max: maximum. CV: coefficient of variation. HeW: height at the withers. DSH:
dorsal-sternal height. HeS: height at the sternum. HeB: height at the back. HetB: height at the back. HeCro:
height at the croup. HeP: height to the pelvis. Hel: height to the ischium. aHeB: anterior height of the back.
BiW: bicostal width. pChW: posterior chest width. aRuW: anterior rump width. InD: interiliac distance.
pRuW: posterior rump width. BoL: body length. Bal: back length. ScL: scapula length. ILisL: ilio-ischial
length. OcCOL.: occipital-coccygeal length. ThC: thoracic circumference. PeraC: perimeter of the anterior
cane. HoL: hock lift. FAL: facial length. FoL: length of the front. HW: head width. FrL: front length. HL:
head length. FHL: full head length.



for the saddle and hiking, in which the long back, together with a
large chest should predominate. The foregoing coincides with the
management given to the CCD in the MM and SA subregions,
where it is used as a means of transport (Medina-Montes ez 4/.
2020). Also, a large barrel (bicostal width, BiW) indicates a suitable
respiratory biotype for dynamic activities, as occurs in the GM and
SJ subregions, where the use of CCD is more for the loading of
inputs and agricultural products. Additionally, the use of donkeys
for onotherapy requires short and long animals since it facilitates
the human approach during donkey therapy (Karatosidi ez 4l
2013). From this point, the CCD presented a total length (OcCoL)
slightly higher than the reports of Ethiopian donkeys (Kefena ez
al. 2014), Czechs (Kostukovd er al. 2015), Italians (Sargentini ez
al. 2018), and Cubans (Fonseca Jiménez et al. 2016a), suggesting
potential new use of the species.

The results seem to indicate that the morphological variation is
not only related to the productive function of the CCD within
the production system, but also to the geographical and climatic
conditions in which they were reared. This is confirmed by
hierarchical cluster analysis. The studied subregions allowed the
formation of two groups (Figure 1), the first made up of the SJ
and SA donkeys and the second made up of the MO, MM, and
GM animals. All the zoometric measures evaluated for each of the
groups (Table 2) varied significantly (p <0.05). Thus, group one was
superior in 60.1 % of the zoometric measurements, showing a higher
CCD at the withers and larger hindquarters. For its part, group two
presented a CCD of greater amplitude in the anterior region and
larger head. Coincidentally, the two groups formed have similar
geographic proximity and agroclimatic conditions, although the
potential use of the donkey in each of them is potentially different.
In addition, the absence of genetic improvement programs within
the species may lead to increased inbreeding within each subregion.
All this agrees with work on genetic diversity previously carried out

by Medina-Montes ez a/. (2020) in this same department and with
some of these same animals. Another factor that could affect the
organization of the groups is related to the grouping method used.
The Euclidean distance, which, although it is simple to estimate,
has the disadvantage of being sensitive to the units of measurement
of the variables (Arredondo ez a/. 2015). Thus, variables of greater
magnitude will contribute to a greater extent to the observed
variation than variables of lesser magnitude. The above explains
why the groups are determined by high-value morphological
variables such as lengths, widths, and perimeters taken at the level
of the trunk.

The variation degree in the body structure is used to establish
morphostructural homogeneity. The coeflicient of variation is used
as an indicator, thus, the higher the CV, the lower the homogeneity
(Flérez et al. 2018). It is considered that a CV lower than 4 %
indicates a great homogeneity, between 5 and 9 % indicates a
medium degree of uniformity and if it is greater than 10 %, a high
variability should be considered in the context of the sample studied
(Salamanca Carrefio ez al. 2015). The coefficients of variation for
the entire population and trunk measurements varied between 5.0
and 17.1 % (Table 1). For measurements in extremities between
5.5 and 9.3 %. Finally, for the head measurements between 3.0
and 13.0 %. The lowest average CV was presented by the donkeys
from the SA subregion, while the highest value was presented by
the animals from the MO subregion (Table 1). In this sense, the
measurements at the extremities of the CCD indicate a medium
homogeneity, while the measurements of the trunk and head have
low and medium-low homogeneity, respectively. There are no
reports on this type of determination in other breeds of donkeys
in the world, however, in araucanian creole horses of Colombia
(CCC), CVs lower than 10 % are presented (Salamanca Carrefio
et al. 2015) and in colombian hair sheep (OPC) values lower than
13.63 % (Flérez et al. 2018).

S]

SA

MO

MM

GM

0.00 1.44

2.87

4.31 5.74

Figure 1. The hierarchical conglomerate of classification by the similarity of the colombian creole donkeys (CCD) of the five natural
subregions from department of Sucre. GM: Golfo de Morrosquillo. MM: Montes de Marfa. MO: Mojana. SJ: San Jorge. SA: Sabanas.
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Table 2. Body measurements of the colombian creole donkey (CCD) groups according to the hierarchical cluster analysis.

Group 1 (SA and §J. n=40) Group 2 (GM. MM and MO. n=60)

Body Measure | \ 0 o lsD| Min | Max | €V | Mean |SD| Min | Max Cv
(%) %)

Age 51° | 04| 48 | 54 8.32 450 05| 41 5.1 11.76
Weight 122.8° | 7.8 | 117.3 | 1283 | 633 | 1281+ | 9.7 | 117.7 | 136.8 7.54
HeW 1094 | 49| 1059 | 1129 | 452 | 107.8> | 21| 1057 | 109.8 1.90
DSH 4775 [05] 473 | 480 | 1.04 | 499« |1.7| 481 | 514 337
HeS 584> | 1.8] 57.1 | 59.6 | 3.03 628 | 10| 620 | 640 1.66
HeB 6200 [11] 612 | 628 | 182 | 60.7° | 20| 586 | 626 331
HetB 109.2¢ | 4.6 | 1059 | 112.4 | 421 | 1081> |2.2| 1061 | 1105 2.05
HeCro 109.9¢ | 0.5 | 109.5 | 110.2 | 045 | 111.9° | 3.8 | 107.7 | 1151 3.41
HeP 1052+ | 0.0 | 105.2 | 1052 | 0.00 | 969> |1.7| 949 | 982 1.80
Hel 131+ |0.0] 131 | 131 | 0.00 1295 01| 128 | 129 0.45
AHeB 1103 | 3.0 | 1081 | 1124 | 276 | 106.8> | 2.3 | 1045 | 109.0 211
BiW 2110 |0.8] 205 | 21.7 | 402 | 223 | 21| 204 | 246 9.60
pChW 151> | 04| 148 | 153 | 235 157+ |21 ] 141 | 181 13.34
aRuW 333 | 1.0 326 | 340 | 297 | 318 |0.7| 314 | 326 2.18
InD 167+ | 05] 163 | 170 | 297 161> |04 157 | 165 2.52
pRuW 191 | 25] 17.3 | 208 | 1299 | 17.8° |23 | 162 | 20.4 12.62
BoL 12295 [ 1.8 | 121.6 | 1241 | 144 | 1269% | 06| 1264 | 1275 0.44
Bal. 61.1° | 25| 593 | 628 | 405 | 585> |1.0| 579 | 596 1.63
ScL. 4770 |17 465 | 489 | 356 | 441> | 12| 427 | 451 2.80
ILisL 31.8° |04 315 | 321 133 | 30.8° | 13| 295 | 321 423
OcCoL 150.9¢ | 2.5 | 1491 | 152.6 | 1.64 | 1432° | 62| 1382 | 150.1 431
ThC 113.9° | 22 | 1123 | 1154 | 193 | 11472 | 40| 1104 | 1183 3.49
PeraC 2120 [04] 209 | 214 | 167 | 214 |09] 204 | 221 409
HoL 4530 |02 | 45.1 | 454 | 047 | 441> | 10| 432 | 452 2.30
Fal 484+ |02 482 | 485 | 044 | 481> | 13| 466 | 49.1 272
FoL 203> [02] 201 | 204 | 105 | 207+ | 04| 203 | 211 1.93
HW 123> |00 123 | 123 | 0.0 1320 |04] 129 | 137 3.30
FrL 2090 [0.6] 204 | 213 | 305 | 21.1= |05] 206 | 215 217
HL 13.6' | 1.8] 123 | 148 | 13.05 | 131> 11| 124 | 143 8.18
FHL 523 | 03| 521 | 525 | 054 | 521> |1.0| 51.1 | 53.0 1.84

»b Different letters in the same line indicate statistically different averages between subregions (p <0.05).
GM: Golfo de Morrosquillo. MM: Montes de Marfa. MO: Mojana. SJ: San Jorge. SD: standard deviation.
Min: minimum. Max: maximum. CV: coefficient of variation. HeW: height at the withers. DSH: dorsal-
sternal height. HeS: height at the sternum. HeB: height at the back. HetB: height at the back. HeCro: height
at the croup. HeP: height to the pelvis. Hel: height to the ischium. aHeB: anterior height of the back. BiW:
bicostal width. pChW: posterior chest width. aRuW: anterior rump width. InD: interiliac distance. pRuW:
posterior rump width. BoL: body length. Bal.: back length. Scl.: scapula length. ILisL: ilio-ischial length.
OcCOL: occipital-coccygeal length. ThC: thoracic citcumference. PeraC: perimeter of the anterior cane.
HoL: hock lift. FAL: facial length. FoL: length of the front. HW: head width. FrL.: front length. HL.: head

length. FHL: full head length.

Most of the genes that influence structural conformation are
not local, but general. Hence the importance of estimating the
harmony of the morphostructural model, which is made from
the amount of significant positive correlations between the
measurements. Therefore, the higher this percentage, the more
structurally harmonic the animal is (Flérez e 2/ 2018). These
results showing an average structural harmony in the donkeys of
the MM (53.2 %) and MO (47.3 %). While, the asses of GM, MA,
and SJ presented low structural harmony, with values of 38.2, 19.7,
and 18.7 %, respectively. On the other hand, when analysing all the
subregions as a single population and the 406 possible correlations,

the percentage of positive and significant correlations increased
to 74.9 %, indicating high morphostructural harmony (Table
3). This last value is unusual in an autochthonous population
without racial recognition. Although, the absence of reproductive
management plans can increase consanguinity and favour positive
correlations. Compared with other reports of colombian creole
species, morphostructural harmony differed from CCC and OPC
where only 26.9 and 62.3 % of significant positive correlations
were reached, respectively (Salamanca Carrefio et al. 2015; Florez
etal. 2018).



Table 3. Pearson’s correlation coefficients between the variables measured in colombian creole donkeys CCD.

Weight | HeW DSH HeS HeB HetB HeCro | HeP Hel AHeB BiW pChW aRuW InD
Weight | —
HeW 0.682% | —
DSH 0.447%¢ ] 0.312% —
HeS 0.418%F | 0.393%* 0.428% | —
HeB 0467 | 0.645%* 0.169 0.369%% [ —
HetB 0.618% | 0.861** 0.267* 0.467%% | 0.655%* | —
HeCro | 0.653%F | 0.842% 0.297* 0.418%F | 0.634%* | 0.901%* | —
HeP 0.284* 0.604** 0.096 0.167 0.609%F | 0.574%¢ | 0.546** | —
Hel 0.014 0.143 0.040 0.062 0.051 0.140 0.164 0.262 —
AHeB 0.576** | 0.833** 0.215% 0.202* 0.690%% | 0.799% | 0.772** | 0.593** | 0.162 —
Biw 0.522% | 0.332%* 0.501*%F | 0.361**F | 0.328** | 0.355%% | 0.355%* [ 0.062 -0.062 0.237* —
pChW | 0.578%F | 0.517** 0.502%F | 0.352%F | 0.452%* | 0.538** | 0.474%* [ 0.116 -0.135 0458 | 0.731% | —
aRuW 0.409%F | 0.495% 0.200% 0.091 0.326%F | 0.487%¢ | 0.451% | 0.368** | 0.215* 0.533*%¢ | 0.253* 0.391%F | —
InD 0.521%F | 0.549%* 0.352%¢ [ 0.190 0.375%F | 0.539%% | 0.497+* | 0.290*% 0.147 0.554%% | 0.342%% | 0.531%* | 0.826%F | —
pRuW | 0.367%F | 0.429%* 0.181 0.032 0.405%F | 0487 | 0.468** | 0.177** | -0.100 0.534*%F | 0.246* 0.537%F | 0.587%F | 0.626**
BoL 0.126 -0.095 0.250% 0.392%% | -0.136 -0.157 -0.156 -0.222*% | -0.080 -0.229* [ 0.290* 0.058 -0.221% [ -0.245*
BaL 0.413%F | 0.621%* 0.169 0.099 0.469%F | 0.567%¢ | 0.526** | 0.403** | 0.099 0.624%¢ | 0.141 0.388%F | 0.563*F | 0.576**
ScL 0.430%F | 0.517%* 0.213* 0.088 0.478%F | 0.532%¢ | 0.538** | 0.496** | 0.163 0.656** | 0.132 0.285%F | 0.596*F | 0.611**
ILisL. 0.408%F | 0457 0.208* 0.260%% | 0.356** | 0.418** | 0.478% | 0.210* 0.040 0.380%% | 0.332%% | 0.364%* | 0.324%F | 0.464**
OcCoL | 0.515%F | 0.588** 0.202% 0.101 0.466%F | 0.555%F | 0.548** | 0.401** | 0.077 0.557%F | 0.359%* | 0.383** | 0.484*F | 0.507**
ThC 0.809%F | 0.729%* 0.464%F | 0.373%F | 0.484%F | 0.693%F | 0.689** | 0.357** | 0.105 0.692%% | 0.551%* | 0.639** | 0.541%F | 0.597**
PeraC 0.502%* | 0.582%* 0.310% 0.325%F | 0.510%* | 0.495%* | 0.450%* | 0.336** [ 0.002 0.495%¢ | 0.480%* | 0.472%* | 0.199* 0.273%
HoL 0.194 0.463 0.147 0.353%F | 0.504%* | 0.497+* | 0.490%% | 0.357%¢ | 0.238* 0.546** | 0.190 0.328%F | 0.294* 0.308*
Fal 0.495%F | 0.535% 0.300% 0.398%F | 0.475%% | 0.568** | 0.584** | 0.267* 0.023 0.548%% | 0.398%* | 0.430%* | 0.371%F | 0.361**
FoL 0.415%F ] 0.232* 0.337% | 0.335%% | 0.260*% 0.215% 0.221* -0.009 0.005 0.107 0.554%% | 0.404%* | -0.145 -0.063
HW 0.389%* | 0.168 0.349%F | 0.400%+ | 0.147 0.272% 0.190 -0.073 -0.108 0.107 0.439% | 0.451%¢ | 0.116 0.223*
FrL 0.433%F | 0.359% 0.392%¢ | 0.393%¢ | 0.240* 0.320% 0.327%¢ | 0.108 -0.026 0.224* 0.580%* [ 0.391** | 0.095 0.149
HL 0.246* 0.357%* 0.076 0.065 0.341%F | 0.440%¢ | 0.397** | 0.173 -0.016 0.450%¢ | 0.089 0.389%F | 0.415%F | 0.489**
FHL 0.514%F | 0.532%* 0.264* 0.309*% 0.482%F | 0.511%F | 0.497+* | 0.265*% -0.044 0469%F | 0.463** | 0.421%* | 0.339%F | **
pRuW | BoL BaL ScL ILisL OcCoL. | ThC PeraC HoL Fal FoL HW FrL HL
Weight
HeW
DSH
HeS
HeB
HetB
HeCro
HeP
Hel
AHeB
BiW
pChW
aRuW
InD
pRuW —
BoL -0.385% | —
BaL 0.506%* | -0.313%+ | —
ScL 0.399%F | -0.441%F | 0.496*¢ | —
ILisL 0.206* -0.145 0.206* 0.348%F | —
OcCoL | 0.320% -0.175 0.558%F [ 0.560%* | 0.348%F | —
ThC 0.462%* | 0.099 0.454%¢ | 04720 | 0.494%% | 0.514% | —
PeraC 0.118 0.212% 0.377%¢ | 0.243* 0.320% 0.425%¢ | 0.622%* | —
HoL 0.252% -0.088 0.224* 0431%F | 0.327+F | 0.247* 0.336%F | 0.422%F | —
Fal 0.276* 0.164 04145 | 0.351%F | 0.289* 0413%F | 0.561%* | 0.590%* | 0407%F | —
FoL 0.015 0.372%% 0.032 -0.011 0.109 0.148 0.377% | 0.465%* | 0.096 0.286* —
HW 0.314%F ] 0.299* 0.217* -0.005 0.070 0.056 0.377%¢ | 0.389%¢ | 0.177 0.270% 0.524%% | —
FrL -0.075 0.307* 0.108 0.173 0.331%F | 0.361%% | 0.507** | 0.544** | 0.275* 0.474% | 0.534%* | 0.262* —
HL 0.817%F | -0.459%F | 0431%F | 0.388*F | 0.136 0.215% 0.294* -0.021 0.265*% 0.055 -0.014 0.288* -0.208* | —
FHL 0.127 0.150 0.403%F | 0.267* 0.347%F | 0.488%F | 0.532%* | 0.660** | 0.207* 0.710%% | 0.378** | 0.207* 0.568% | -0.043

*p <0.05, **p <0.001. HeW: height at the withers. DSH: dorsal-sternal height. HeS: height at the sternun
HeB: height at the back. HetB: height at the back. HeCro: height at the croup. HeP: height to the pelvis
Hel: height to the ischium. aHeB: anterior height of the back. BiW: bicostal width. pChW: posterior ches
width. aRuW: anterior rump width. InD: interiliac distance. pRuW: posterior rump width. BoL: body lengtt
Bal.: back length. Scl.: scapula length. ILisL: ilio-ischial length. OcCOL: occipital-coccygeal length. ThC
thoracic circumference. PeraC: perimeter of the anterior cane. HoL: hock lift. FAL: facial length. Fol.: lengt
of the front. HW: head width. FrL: front length. HL: head length. FHL: full head length.

Of the six estimated ethnological indices (Table 4), only the ilio-
ischial index (ILIsI) did not vary significantly between subregions.
The donkeys from the GM subregion presented the highest values
(p <0.05) in the corporal index (CI), compactness index (Coml),
and cephalic index (Cepl), on the other hand, the CCDs from the
MM region presented the corporal index (CI) and pelvic index
(PelI) higher. The estimated body index shows a long-line donkey, as
the donkeys of the Calabria (101.94 + 2.9) (Liotta ez al. 2014) and
Tuscany (91.2 + 8.7) regions (Sargentini ez a/. 2009) in Italy, but
also in the creole donkeys of Cuba (91.79 £ 1.9) (Fonseca Jiménez et

al. 2016b) and Ecuador (100.0 £ 1.0) (Jumbo Benitez et /. 2015).
In the same way, the thoracic index (Thl), categorizes the CCD as
longilinear, like the Italian donkeys (Sargentini ez 4/ 2009; Liotta
et al. 2014) and other Creoles (Jumbo Benitez et a/. 2015; Fonseca
Jiménez et al. 2016b). The CCD shows a proportionate croup,
although, for pelvic index values greater than 100, this is classified
as concavilinear. This agrees with the Ecuadorian donkey with an
index of 112.6 (Jumbo Benitez ez al. 2015) but does not agree with
the Cuban donkey (Fonseca Jiménez et /. 2016b) with an index of
92.6, showing a rump of convex lines. The estimated compactness
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index was higher than that reported in Calabrian donkeys (Liotta ez
al. 2014), indicating a longline animal. The cephalic index (Cepl)
refers to the harmony of the proportions of the head in general,
this data classifies the CCD as dolichocephalic because it has an
Cepl less than 100, where the longitudinal diameters of the head
prevail over the transverse diameters. This is similar to that reported
in donkeys from Ecuador and Cuba (Jumbo Benitez ¢z al. 2015;
Fonseca Jiménez et al. 2016b), although this estimate in these
animals was higher (29.0 and 31.9, respectively).

The productive indices: posterior foot index (PoFI), firewood
load index (FrLI), and dactyl-thoracic index (DaThl) did not vary
significantly between subregions (p >0.05). On the other hand, the
proportionality index (Prol) was higher in the MO subregion and
the relative depth index (ReDel) in the donkeys of the GM region
(Table 4). The ReDel indicates a CCD with good proportionality
and aptitude for work (Jumbo Benitez et a/. 2015), although the
value obtained was less than 50. The above is correlated with motor
aptitude or drag of large masses, determined by the firewood load
index, which in this case shows an animal with strong limbs with

Table 4. Descriptive statistics of the ethnological and productive indices of the colombian creole donkeys (CCD) of the five natural

subregions from department of Sucre.

GM MM MO
Index Mean SD Min Max ((i/ﬂV) Mean SD Min | Max (Co/:; Mean SD Min | Max (Cn/:;
CI 1069 | 49 | 992 | 1152 | 45 | 1162> | 88 | 1041 | 1340 | 7.6 | 11021 | 7.4 | 992 | 1316 | 68
Thl | 4795 | 49 | 385 | 577 | 102 | 427 | 60 | 354 | 625 | 141 433 | 39 | 378 | 509 | 89
ILIsI | 517" | 44 | 432 | 581 | 85 541" | 7.0 | 441 | 708 | 129 | 5260 | 62 | 469 | 708 | 117
Coml | 1243° | 151 | 1000 | 1527 | 120 | 1104 | 192 | 750 | 1404 | 174 | 1204® | 11.7 | 1010 | 1487 | 97
Pell | 353.9% | 259 | 316.2 | 4286 | 73 | 37L1> | 525 | 310.8 | 523.8 | 142 | 361.8% | 346 | 3108 | 4458 | 9.6
Cepl | 2795 | 15 | 245 | 304 | 54 | 2775 | 21 | 240 | 318 | 77 | 2680 | 22 | 240 | 310 | 82
Prol | 735 | 48 | 639 | 841 | 65 | 749% | 31 | 684 | 792 | 41 7845 | 7.0 | 680 | 101.0 | 89
ReDel | 469 | 23 | 425 | 524 | 49 | 457 | 49 | 281 | 520 | 106 | 467 | 25 | 417 | 524 | 53
PoFI | 467" | 64 | 373 | 689 | 137 | 457 | 37 | 400 | 535 | 82 4560 | 64 | 373 | 689 | 140
FrLl | 164 | 22 | 119 | 214 | 135 | 179+ | 32 | 140 | 243 | 179 | 168 | 17 | 136 | 198 | 102
DaThl | 187- | 14 | 163 | 209 | 7.3 185 | 14 | 157 | 217 | 76 1870 | 12 | 167 | 207 | 63
SJ SA All

Index | \rean | SD | Min | Max (C%V) Mean | SD | Min | Max (C%‘; Mean | SD | Min | Max (C%V)
CI | 1108% | 64 | 1017 | 1276 | 58 | 1055 | 42 | 97.6 | 1142 | 40 1099 | 74 | 976 | 1340 | 67
Thl | 459% | 34 | 377 | 511 | 73 28 | 32 | 367 | 522 | 74 445 | 48 | 354 | 625 | 107
ILIsI | 509 | 31 | 455 | 567 | 64 5410 | 22 | 500 | 567 | 40 527 | 49 | 432 | 708 | 94
Coml | 1107+ | 104 | 926 | 1231 | 94 | 1135% | 108 | 944 | 1470 | 95 1158 | 14.6 | 750 | 1527 | 12.6
Pell | 342.2¢ | 167 | 311.8 | 371.0 | 49 | 3662 | 197 | 3235 | 4033 | 54 359.0 | 333 | 3108 | 5238 | 9.3
Cepl | 256" | 17 | 225 | 292 | 66 2540 | 15 | 226 | 292 | 59 267 | 21 | 224 | 318 | 77
Prol | 712 | 38 | 655 | 791 | 54 741" | 26 | 688 | 800 | 35 744 | 50 | 639 | 101.0 | 67
ReDel | 4470 | 22 | 404 | 486 | 50 | 426' | 20 | 393 | 476 | 47 453 | 33 | 281 | 524 | 73
PoFl | 455 | 22 | 417 | 484 | 49 433 | 15 | 407 | 455 | 35 453 | 46 | 373 | 689 | 100
FrLl | 184" | 23 | 148 | 240 | 124 | 167 | 1.8 | 128 | 196 | 11.0 172 | 24 | 119 | 243 | 139
DaThl | 101+ | 15 | 164 | 220 | 78 181n | 13 | 164 | 207 | 7.0 186 | 13 | 157 | 220 | 72

abe Different letters in the same line indicate statistically different averages between subregions (p <0.05).
SD: standard deviation. Min: minimum. Max: maximum. CV: coefficient of variation.GM: Golfo de
Morrosquillo. MM: Montes de Marfa. MO: Mojana. SJ: San Jorge. SA: Sabanas. SD: standard deviation; CV:
coefficient of variation. Min: minimum. Max: maximum. CI: corporal index. Thl: thoracic index. ILIsI: ilio-
ischial index. ComlI: compactness index. Pell: pelvic index. Cepl: cephalic index. Prol: proportionality index.
ReDel: relative depth index. PoFI: posterior foot index. FrLI: firewood load index. DaThl: dactyl-thoracic

index.

good towing and carrying capacity. The PoFI is considered ideal
when it is equal to 33, in this work the value obtained was higher,
showing animals with a low rump. The DaThl also called the
metacarpal-thoracic index is an indicator of the size of the animal
(small, medium, or large) since it determines the relationship
between the mass of the individual and the limbs that support it.
In this sense, the CCD can be considered as hypermetric or heavy,
this also indicates that it has larger members than necessary. As
hypermetric, the donkeys of Ecuador (Jumbo Benitez ez al. 2015),
Romagnolo 11.9 + 0.9 (Beretti ¢z a/. 2005) and the Tuscany region
of 13.1 + 1.0 (Sargentini ez al. 2009) are also categorized, while the
Cuban donkeys are more of the hypometric or ellipometric type
(Fonseca Jiménez et al. 2016b).

In conclusion, the CCD has high morphological variability, as
it does not present a defined zootechnical aptitude, its genetic
improvement can be directed according to the needs of the
producer, this could not only include loading and dragging but
also onotherapy. Likewise, the CCD can be classified as longilinear,
hypermetric, dolichocephalic, and concavilinear, proportionate,
with good poise and aptitude for work.
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