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ABSTRACT:

Objective. Characterize morphometric and phaneroptics of the Creole backyard hens from the savanna subregion department
of Sucre (Colombia). Materials and methods. 520 adult Creole animals (350 chickens and 170 roosters) were evaluated, in the
period 2017-2018, located in 10 localities of the savanna sub-region of the department of Sucre Colombia. The information was
collected in a survey format composed of quantitative and qualitative variables. The data obtained were subjected to univariate
descriptive analysis, for independent samples. In addition, the analysis of variance technique was used. Comparisons between males
and females were made by means of a t-test. The analyses were performed using the statistical package R. Results. The descriptors
analyzed showed the superiority of the roosters over the hens (p<0.05). The analysis of variance in the population of females with
respect to weight determined that there are significant differences (p<0.05). The morphological and phaneroptic characteristics
studied describe a yellow metatarsal bird, with plumage color that combines brown, black, gray and white tones, the morphology
and distribution of feathers in most birds is normal characteristic (smooth typical), with a uniform distribution to a length of the
body, although specimens with different plumage patterns can be found. Conclusions. A wide variation could be observed among
animals from the 10 localities studied. There is evidence of a typological differentiation in relation to the weight and size of the
tarsus in the animals evaluated, which can be used as a selection criterion.

KEYWORDS: Conservation, genetic resources, morphometric, phaneroptic characteristics, poultry farming.

RESUMEN:

Objetivo. Caracterizar morfométrica y fanerdptica de la gallina Criolla de traspatio de la subregion Sabana, departamento de
Sucre (Colombia). Materiales y métodos. Se evaluaron 520 animales adultos criollos (350 gallinas y 170 gallos), en el periodo
2017-2018, ubicados en 10 localidades de la subregién Sabanas del departamento de Sucre Colombia. Se recolectd la informacion
en un formato de encuesta integrado por variables cuantitativas y cualitativas. Los datos obtenidos fueron sometidos a analisis
descriptivos univariado para muestras independiente. Ademds, se empled la técnica de andlisis de varianza. Las comparaciones
entre machos y hembras se realizaron mediante una prueba de t. Los andlisis fueron realizados usando paquete estadistico R.
Resultados. Los descriptores analizados mostraron superioridad de los gallos sobre las gallinas (p<0.05). El andlisis de varianza
en la poblacién de hembras con respecto al peso, determiné que existen diferencias significativas (p<0.05). Las caracteristicas
morfoldgicas y fanerdpticas estudiadas, describen un ave de metatarso amarillo, con color de plumaje que combinan tonalidades
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marrones, negras, gris y blanco, la morfologfa y distribucién de las plumas en la mayoria de las aves es de caracteristica normal (lisa
tipica), con distribucién uniforme a lo largo del cuerpo, aunque se pueden encontrar ejemplares con patrones de plumaje diferente.
Conclusiones. Se pudo observar una amplia variacion entre animales procedentes de las 10 localidades estudiadas. Se evidencia
una diferenciacion tipoldgica con relacién al peso y al tamano del tarso, en los animales evaluados, lo que puede ser utilizado como
criterio de seleccién.

PALABRAS CLAVE: Avicultura, caracteristicas fanerépticas, conservacion, morfometria, recurso genético .

INTRODUCTION

The hen (Gallus gallus domesticus) is a species with worldwide distribution, which was not domesticated
in the near or middle east. Archacological evidence found in the Indus Valley (Pakistan) and the Chinese
province of Hebei, suggest that this species was domesticated from the red jungle rooster around the year
7400-8000 years (1,2), expanding towards Western Europe, possibly, through Russia. Domestication may
have occurred separately in India or have been introduced through South Asia (3,4,5,6).

Two hypotheses of the process of formation of the domestic hen have been proposed; the first of them
of monophyletic origin, while the second supports multiple origins from several subspecies of Gallus gallus
that could be considered as possible progenitors (1,3). However, the most important races emerged during
the second half of the 19th century (White Leghorn, New Hampshire and Plymouth Rock) (7).

There are several theories of the arrival of the hen in America, one of which states that they arrived in the
Americas during the first trips of Christopher Columbus (6); other states that they arrived in South America
from Easter Island, located southeast of the Pacific Ocean and introduced to the continent by people from
Polynesia (8).

There are different types of poultry; within them, the poultry farming of Creole hens has zootechnical
importance not for the production of eggs for the market, since their annual productions are very low
(6,9), their rationality lies in constituting an important source of food for peasant families, contributes to
the economic base of the family and is an important zoogenetic resource (10). The concept of Creole hen
according to Tovar et al (11), is that hen native to the place where it has developed its characteristics for its
survival; it is well recognized that constant cross-breeding has been developed there since before the discovery
of America, cither by itself or by human intervention (6,9).

Backyard poultry farming, known as rural or creole, is a traditional system of livestock production carried
out by peasant families in the patio of their homes or around them, they are fed with inputs produced by the
peasants themselves or what they eat. themselves in the field and waste from the family unit (7). The problems
faced by avian genetic resources at present are the reduction of genetic variability within breeds, the rapid
disappearance of local breeds and lines of domestic animals through the introduction of exotic breeds, warm,
humid climates and others. hostile environments. Thus, the conservation of pure natural races, both in the
wild and in the protected environment, emerges as an alternative to develop various studies, which should
present as baselines the identification and characterization of exploited landraces, maximizing their genetic
variability, whereas, the substitution of indigenous breeds for commercial lines constitutes a real threat to
local poultry genetic resources. The objective of the present study was the morphometric and phaneroptic
characterization of the backyard hen of the Sabana subregion, department of Sucre (Colombia).

MATERIALS AND METHODS

Location. 520 Creole adult animals (350 chickens and 170 roosters) were characterized, in the period
2017-2018, located in 10 localities of the sub-region Savannas of the department of Sucre (Sincelejo, Sincé,
El Roble, San Pedro, Sampués, Los Palmitos, Galeras , Buenavista, Corozal and San Juan de Betulia). The
climate of the study area is characteristic of tropical dry forest areas, relicts of secondary vegetation persist;
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there are stubble and extensive areas of grassland. The average annual temperature is 27.2°C, with fluctuating
rainfall between 900 and 1275 mm per year and the relative humidity of 80% (12,13). The production units
selected by a municipality, usually perform traditional management for the breeding of Creole stock (Gallus
gallus domesticus - Phasianidae).(Figure 1)

Morrosquillo

Sabanas o

;’ . San Jorge

' La-Mojana

FIGURE 1.
Location of study area, savanna sub-region, department of Sucre Colombia. Source: wikimedia.org

The information was collected in a form, which integrated quantitative and qualitative variables. For the
characterization, all the hens and adult roosters found in the unit were examined, only those animals of
reproductive age were selected.

Morphometric characterization. The morphometric descriptors evaluated corresponded to 14
quantitative variables suggested by FAO (14), for the characterization of the poultry resource and adapted by
Lazaro etal (15) and Villacis et al (16). For morphological analysis, the following descriptors were considered:
weight (kg), body length, thoracic perimeter, thigh length, leg length, tarsal length, wing length and width,
height of the ridge, length and width of the appendage, length and width of the chin and tail length; the
length measurements were expressed in centimeters.

The following phaneroptic characteristics were also analyzed: feather morphology, plumage distribution,
plumage pattern, tarsus color, ridge size and ear lobe color. On the other hand, two important descriptors
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were selected that according to Villacis et al (16) and Chicoya et al (17), are directly related to the
morphological differentiation of the hens and were the body weight (g) and the length of the tarsus (cm).

Data analysis. The birds were weighed and measured using a digital table scale with a capacity of 6 kgand
0.001 gof the resolution, a tape measure and a scale with 0.03 mm accuracy. The data obtained were subjected
to univariate descriptive analyzes for independent samples. Additionally, the analysis of variance technique
was used. The comparisons between males and females were made by means of a t-test. The analyses were
performed using the statistical package R (18).

RESULTS

In tables 1 and 2, the average results of the morphometric measurements recorded in chickens and Creole
roosters are shown. In all the zones, the results of the observed mean values of the descriptors analyzed showed
the superiority of the roosters over the hens (p<0.05).
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TABLE 1

Morphometric measurements in hen Creole biotypes in communities

Parameter

of the savanna subregion of the department of Sucre Colombia

Localities

Sarn Los

. e
Sincelgjo Since  El Roble Pedro  Palmitas

Sampues

[}
Corozal Galera . de,
A Betulia
=35 =32
n=35

Weight (leg) 2.20£0.52.35£0.21.8+0.5 2.10+0.51.90+0.42.30+£0.1 2.0+£0.1 1.6+0381.820.5

Body
length (cm)
P-Thoracic
{cmy)

Thigh
length (cm)
Leg Length
{cm)
Tarsus
length (cm)
Wing
length (cm)
Appendage
long (cm)
Barbel
length (cm)
Tail length
{cim)

Width
wing ( cm)
Width
appendage
{cmy)

Width
barbel {cm)
Crest
height Cm)

n=30 1n=38 =36 =38 0=33 1=30
;108_41: 35,543,442 044 045743743 5+5. 838.7+0.7
fug'ﬁi 35541532044 1 35,742,830 5+2. 038 7£3 8

024038 00426 11.0+0.210.1£1.310.3£1.29.5+0.58

1151 985¢1.0 8423 0.2+1.0 104+£2.811.5¢1.4

0.1x0.3 80+£14 04602 0.1£1.6 8.1x1.7 B.1£2.8

27.8+1.130.542.028+4.5 30.3£3.820.2+1.820.0+£2.5

2.25+0.61.9240.31.84+0.4 1.53£0.51.94£0.51.953£0.1

1.3£0.131.15¢0.31.10.5 1.90+0.91.90+0.51.1+0.2

304427 36243935 6455

354218 332445306426

10.5¢1.8 11.1£2512. 2405

10919 12.1£1.311.8x1.5

10.1£1.3 93209 10016

202421 27.844.430.30.8

2.04+0.2 1.66+051.83+0.2

120051604 1.8x06

185£1. 417522216 5+2.818.4£2410 040916801 318409 17425 169435

22241 823540 5318.5£2.021.2¢1.118.5+0.119.1£2.3

1.20£0.31.36+0.51.82+0.8 1.71+0.6 1. 80£0.4 1.75+0.2

2.20+£0.12.05+0.31.6+0.5 2.10+£0.32.09+0.52.18+0.2

1.89+0.11.68+0.31.8¢0.3 1.9+0.3 1.98+0.22.30+0.3

20,5425 16942918 6+1.2

1.77£0.0 1.7£0.0 1.6+0.8

1.8¢0.3 1.6+0.6 2,55£0.4

23002 21240518507

Buena
WVista
n=38

1.0£0.2

303436

34327

08+26

10.9+2.6

02+16

31.1+2.4

1.94+0.2

1.3£0.6

19.5+1.2

19.242.8

1.8+0.3

2.03x0.4

1.91+0.8
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TABLE 2
Morphometric measurements in roosters biotypes in Creole communities
of the savanna subregion of the department of Sucre Colombia.

Localities
(=) [=}

Parametro Sincelejo  Sincé ElRoble =an LD? Sampues Corozal Galera . de. Enluena

=12 =15 n=15 Fedron Palmitos =3 =11 =12 Betulia Vistan

- =18 n=10 - - - n=15 =10
Weight (leg) 2.00+0.32.45¢1.32.80.3 270£1.5 2.00£003.10¢0.1 2.60+1.527«12 2812 202061
Body 444x  406r  454x 40 2% 303 364+
384+ 1.1 432+ 211 404+ 2.1 384+ 3.1

length (cm) 1.8 29 21 31 33 21
iﬁmm ?Sg'ﬁ* 37.543.535.067.130.743.8 385410417428 30441835244 537.642.6 36,3227
Thigh 12241712561 211561711 2612 12582 1142405 132+1 61241 1115157 112428
length (cm)
I(“;i;“mgth 15551 4143£7 114 026162617 165208172600 130+21143£3515242 1 16.5£1 8
TarsUs 0 .13 08426 81425 101416 81£27 101415 10.147.30.3200 0.0£17 10,2426
length (cm)
Wing 33.243133.543.035.242 536,344 8 30241 837.043.5 34.2+1.137.8+2.436.3+1.5 361432
length (cm)
APPERTABE o 15u1 600041 30.8440.83 13400 20441 53.0340.3 3.04+0.0 2 06+3.33 1341 1 204473
long (cm)
Barbel 5 0134.1540.33.541.573.0041.0 4 1040.33.840.50 4.20+0.53.6524 384267 33436
length (cm)
gﬁ;mgh 78 541476 5+7.4 26,564 878 4£54 20 0+0 076 80+3 374 4£7.077 7£2 526 0+3 5 28.5¢1 3
Width 25,241 824.540.328.562.026.241 2 28.5£2.125. 1423 26.5£2.026.062.324 6242 202428
wing (cim)
Width
appendage 1.70+1.32.70+0.31.60£1.31.80¢1.3 21214 220614 23142170141 60424 1.00+3.4
(i)
WAdth e 140552 34 6141.54.2040.324 3£0.5 418532 4.540.5 4.03.5 4.33:04 4 13208
barbel {cm)
Crest

. 3.80+1.15.08+0.34.81.5 4320+£2.13.98+£5. 24 5022 5.30+0.24.12+£0.54 8507 51108
height Cm)

The analysis of variance in the population of females with respect to the weight determined that there are
differences (p<0.05), establishing three groups of hens: heavy, light and semi-heavy (Table 3). In the same

way, the grouping of males in two conglomerates (heavy males and light males) was established.
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TABLE 3
Morphometric variables of morphological differentiation of Creole hen and roosters
biotypes in communities of the savanna sub-region of the department of Sucre Colombia.

Hens
Group Weight (gr) Tarsus length (cm)
1 25386° D.45°
2 1260° 7.8
3 1678° 3.3"
Foosters
1 3125° 12.15"
2 2566° 8.8

a’b’c:letters within columns indicate statistical difference (p<0.001). Group: 1: heavy, 2:

light; 3. semu-heavy. Tarsus length: 1: large; 2: small, 3: median (Villacis et al (13))

Regarding the variable size of the tarsus, 2 groups were differentiated for hens and roosters, one of the large
animals and the other of medium animals (Table 3).

In table 4, the results of the analysis of the phaneroptic characteristics are observed. It was evidenced, a
standard of hen and cock with a dominance of plumage with normal characteristic, with a frequency of 90%
and 95% respectively. The distribution of the plumage is mainly of characteristic normal (hens 77% and
roosters 75%) and the pattern of the plumage is uniform in 66%. There are basic colors that predominate in
the plumage of hens and roosters such as the color brown, with a frequency of 38% and 31%, then black with
23.16%, gray with 14.76% and white with 11.70%. However, these colors are combined with other feather
colors, mainly on wings, back and tail (Figure 2).
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TABLE 4
Absolute (AF) and relative (RF) frequencies of phaneroptic characteristics of Creole biotypes
hens in communities of the savanna sub-region of the department of Sucre Colombia

Qualitative variables Hen Roosters
RF AF RF AF
Feather morphology

MNormmal 314 0.9 162 0.95
Curly 33 0.09 8 0.05
Silley 3 0.01 0 0

Plumage distribution

MNormmal 260 0.77 124 0.73
Maleed neck 60 0.17 40 0.24
Paws and/or 21 0.06 6 0.04

feathered legs
Plumage pattern

Uniform 267 0.76 112 0.66
Curly 2 0.0l ! 0.01
Barrado 58 0.17 55 0.32
Iarbled 15 0.04 1 0.01
IMottled il 0.02 0 0
Others 2 0.0l 0 0
Phunage color
White 52 0.15 20 0.17
Black 17 0.22 43 0.26
Ashen (bluish) 56 0.1 32 0.19
Brown 133 0.38 52 0.31
Others 32 0.09 14 0.09
Tarsus color
Greenish 30 0.09 16 0.09
White 18 0.22 4 0.02
Yellow 180 0.51 144 0.85
Blue 0 0 0 0
Black 50 0.14 4 0.02
Brown 12 0.03 2 0.01

Colar of the ear lobe
MNon-pigmented

(White) 2 0.01 1 0.01
Red 228 0.65 04 0.55
Fed- White 120 0.34 75 0.44
Crest size

Little 150 0.43 1 0.01
Median 185 0.53 49 0.29
Big 15 0.04 120 0.71

Eye color

Black 12 0.03 2 0.01
Red-Orange 278 0.79 156 0.9z
Pearl 44 0.13 12 0.07
Brown 14 0.05 0 0
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FIGURE 2
Creole biotypes of Gallus gallus domesticus (Phasianidae),

Subregion savanna, department of Sucre Colombia.

With respect to the color of the tarsus, 51% of the hens and 85% of the roosters, presented yellowish
coloration, followed by white and black colorations in the females and green in the males.

In the characteristics of the head, it was determined that the hens have a peak size that oscillates between
slightly small and medium (43% and 53% respectively), with three to four well-defined teeth. The roosters
in both presented a size that oscillated between medium to large in proportions of 29% to 71% respectively.

The appendages of moderate size and oval, well attached to the face and pigmented (red 65% and red-
white 34%). The dominant eye color is red-orange, with a frequency of 79% and 92% in females and males,
respectively.

DISCUSSION

The variables weight, chest circumference, tarsus lengths and thigh lengths, together, define the size or
build of the bird, which reflects the purpose of raising chickens in the production units. In this sense, the
zoomometric measurements found in the animals studied (Table 1 and 2), explain the size and size of the
animal, which is the basis for establishing the phenotypic descriptors as criteria for typology or grouping of
the birds, which gives place to have three groups of hens and two of roosters (Table 3).

The first group of birds that were characterized as heavy, greater than 2.5 kg; therefore, they have larger
limbs, such as the tarsus and leg lengths, which are reared in the production units in order to obtain eggs and
meat at the end of the productive life (16).

A second group was identified as lightweight, weighing less than 1.3 kg, characterized by having smaller
characteristics. This suggests that the purpose of these birds in the production unit is for laying, with which
a greater number of eggs are obtained in each cycle. These results were similar to those reported by Villacis
etal (16), Vega (19) and Jauregui et al (20).

The third group of birds; which was predominant, had a weight less than 1,700 kg and medium size;
evidencing that they are animals with a dual-purpose attitude, being preferred for obtaining eggs (16).

The body measurements of the males are greater (p<0.05) than those of the females (21). On average,
the measurements of the females are 10% lower than the males and, in some cases, as in the size of the
crest, the difference is around 200%. Similar results of zoological measurements of hen and Creole roosters
were reported by Lézaro et al (15), demonstrating that in the birds studied there is no homogeneity, which
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facilitates the variability and concomitantly the creation of rustic and adapted tropical production lines
that contribute to the conservation of traditional and socially sustainable production systems for the rural
population.

A comparison of proportions was made, using the Chi-square test, contrasting the color of the feather,
feather morphology, plumage pattern, plumage distribution, ridge size, tarsus color, appendage color and
color of the eye. The morphological and phaneroptic characteristics studied, describe a yellow metatarsal bird,
with plumage color that combine brown, black, gray and white tones (20), the morphology and distribution
of feathers in most birds is normal, with uniform distribution throughout the body, although specimens with
different plumage patterns can be found (Table 4).

In general, the hens have an elongated head, thin and thin, they have a ridge of size ranging from medium
to small, with apricot color between shades of red-white and eyes usually red-orange. On the contrary, the
roosters have large-sized crests on their heads. The size and shape of the head is directly related to the sexual
dimorphism of the bird (22), in the males are developed and showy, on the contrary in females, are small.

The phenotypic appearance of observed specimens corresponds, in some cases, to commercial strains,
evidencing the degree of penetration of birds of introduced breeds, to the population of Creole chickens
in the area. The feather animals of normal characteristic show a high frequency, which allows assuming,
greater capacity of adaptation to the climatic conditions, although this characteristic is caused by the action
of recessive genes (23).

In conclusion, a wide variation could be observed among animals from the 10 localities studied in this
study. Based on two main descriptors, such as the weight of the animal and the length of the tarsus, the Creole
hens can be grouped under the following criteria: heavy hens (over 2.5 kg); medium-heavy hens (between 1.5
and 2.49 kg); and, light hens (less than 1.5 kg). This classification can be considered as criteria for typological
differentiation and selection of Creole breeding stock. Measures for the conservation of the Creole hen
should be implemented as alocal resource, since the results found to reflect a tendency towards homogeneity,
making possible the loss of the phenotypic diversity of the Creole flock.
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