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Not all regions of the world have access to advanced means of analysis, such as molecular or
guantitative genetics. In the absence of these or other means of selection, phenotypic analyses are
used for breed differentiation as well as to evaluate productive aptitude. The objective of this work is to
characterize morphometric variables and zoometric indices, as well as the morphological and
phaneroptic characterization, of the Guaymi Creole cattle in conservation centers in Panama. The study
included all available Guaymi creoles (98 females and 27 males) aged 2 3 years. The results indicate
that the Guaymi breed has sexual dimorphism, little heterogeneity, and characteristics appropriate for
areas where there is limited quality forage. The characteristics of the Guaymi breed correspond to a
dolichocephalic profile, a longilineal and brachypelvic type. The indexes characterize it as having
poteintial milk and meat-type aptitude, so it can be considered dual-purpose cattle in the absence of a
directed selection program. The morphological characteristics are similar to those of Bos taurus breeds
from Ibero-America and Africa.
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INTRODUCTION

The presence of cattle in Central America and in the
Americas dates back at least to the year 1521, when the
Spanish crown agreed to the request of Pedrarias Davila,
founder of Panama City and Governor of Castilla del Oro,
to import 50 cattle and other supplies from the island of
Santiago, currently Jamaica (Archivo General de Indias,
1521). These animals entered through Darien, where

*Corresponding author. E-mail: villalobos.axel@gmail.com.

they did not adapt well, but they reproduced very well in
the cities of Panama, Nati, and Remedios. Panama
became an indispensable point of gathering and
distribution of cattle to the north through Central America
and south during the conquest of the Inca Empire in
present-day Peru (Villalobos et al., 2009).

Several studies have used microsatellites to genetically
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characterize creole breeds, including the Guaymi and
Guabala breeds, as well as their genetic uniqueness,
their importance, and their contribution to global
biodiversity (Martinez et al., 2012; Ginja et al., 2013).
Studies conducted in 2019 using uniparental markers
confirmed the Iberian heritage (Spain and Portugal) and
the contribution of African breeds such as the Gabu and
Bafata of Guinea-Bissau, the Muturu of Nigeria, and the
Egyptian breeds Baladi and Menoufis, giving a better
frame of reference and a better understanding of the
cattle migrations and introgression of genes to the New
World (Ginja et al., 2019).

Not all regions of the world have access to advanced
means of analysis, such as molecular or quantitative
genetics. In the absence of these or other means of
documentation, phenotypic analyses are used not only
for breed differentiation but also to evaluate productive
aptitude (Sierra, 2001). Morphometry is an essential tool
to differentiate and select animal biotypes with statistical
validity (Holgado et al., 2015). This technique is one of
the most used by farmers, so it is valuable to consider in
each population the morphometry that responds to a
selection pattern and that is complementary to
productivity (Ramonez Céardenas et al., 2017). Indices
such as hip height and hip width are relatively easy-to-
measure indicators of skeletal development because
these anatomical regions are easy to identify.
Considering that skeletal development is progressive and
relatively slow, few measurements are needed to
accurately draw a valid growth curve for a particular
animal (Cerqueira et al., 2017). Morphometric evaluation
through descriptive statistics has been used to
characterize indigenous and creole populations over
time; examples of this are the Pyrenean breed in Spain,
where differences were established based on its
geographical origin; the morphometric variability of the
Loja creole biotypes in Ecuador; and the analysis of the
body conformation of the Argentine Creole (Martinez et
al. 1998; Pastor et al., 2000; Aguirre-Riofrio et al., 2019).

Morphology refers to the form of an organism, that is,
its external appearance (Griffin, 1962). Through
morphological variables, the degree of homogeneity or
heterogeneity that individuals within a population or race
present can be determined (Canales 2014). Phaneroptic
traits are also useful in the characterization of populations
and are determined by qualitative variables (Herrera,
2002). Phaneroptics covers the study of the skin, such as
ethnicity, wool, colors, horns, nails, and hooves by
statistical treatments (Cevallos, 2012). Some authors
have applied numerical taxonomy to the classification
and morphological and phaneroptic characterization of
Portuguese bovine breeds, a method that is a particularly
important statistical tool in the study of traits (Sobral et
al., 2002). The objective of this work is to characterize
morphometric variables and zoometric indices, as well as
the morphological and phaneroptic characterization of the
Guaymi Creole cattle, in the conservation centers of the
Agricultural Research Institute of Panama (IDIAP).

MATERIALS AND METHODS

The measurements were made considering animal welfare and
health in Panama.

Sampling

The study was carried out on Guaymi breed from the Panamanian
creole cattle conservation and use project, located in five research
centers owned by the Agricultural Research Institute of Panama:
This work included a population of 98 females and 27 males, kept
under on-farm management system. The Pacifico Marciaga
Experimental Station (CO), 8°27.389'N of latitude and 80°21.423'0
of longitud, in the province of Cocle (n=27); Experimental Station
Rio Hato Sur, 8° 21.149'N of latitude and 80°9.736'0O of longitude
(RH), located in the district of Anton, province of Cocle (n=33);
Experimental Station Calabacito, 8° 14.709'N of latitude and 81°
4.765'0O of longitude (CA), located in the district of San Francisco,
province of Veraguas (n=28); the Experimental Station Arenas de
Mariato, 7°21.933'N of latitude and 80°50.669'O of longitude (AM),
located in the district of Mariato in southern Veraguas province
(n=24); and the Carlos M. Ortega Experimental Station, 8°30.255'N
of latitude and 82°17.722'0 of longitude (GU), located in Gualaca in
the province of Chiriqui (n=13). The research was undertaken in
January 2019 to May of 2020.

Cattle age determination

Age of the sample cattle was determined by the records of each
animal in conservation centers.

Morphometric variables

The study included all individuals over 3 years of age, males, and
females, with good body condition. Live weight (LW) was measured
using a kilogram scale. The following morphometric measurements
were taken in centimeters, using a conventional measuring tape
and a zoometric rod, both with an accuracy of + 1 mm, following the
methodology described by various authors (Rodriguez et al., 2001;
Fernadndez et al.,, 2002; Martinez et al., 2007; Martinez, 2008;
Parés-Casanova, 2009; Herrera and Luque, 2009): head width (HW),
head length (HL), height withers (WH), hip height (RH), body length
(BL), hip width (RW), hip length (RL), chest depth (CD), bicostal
diameter (BCD), thoracic perimeter (TP), circumference of cannon
(CC), and neck length (NL) From the zoometric indexes, four
ethnological and five production indexes were generated:
ethnological: cephalic index, CElI = (HW/HL) x 100; thoracic index,
Tl = (BCD/CD) x 100; pelvic index, PElI = (RW/RL) x 100; body
index, Bl = (BL/TP) x 100; productive: dactyl-costal index, DCI =
(CC/BCD) x 100; dactyl-thoracic index, DTl = (CC/TP) x 100
transversal pelvic index, TPl = (RW/WH) x 100; longitudinal pelvic
index, LPI = (RL/WH) x 100; relative depth of thorax index, RDTI =
(CD/WH) x 100; and Lateral Body Index, LBI = (WH/BL) x 100.

Statistical analysis

The data collected were analyzed by least squares method through
the general linear model procedure (Proc GLM) with the SAS
University Edition package using Oracle Virtual Box 6.0. For the
analysis of sex and locality effects (CO, RH, CA, AM, GU), analysis
of variance was applied, where Yj are the observations of the
morphometric measures; Sx; is the effect of sex; Loc; is the locality
effect; and ejy is the random error associated with the observations.
Next, the least squares mean comparison test was applied when
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Table 1. Descriptive statistics of morphometric variables of Guaymi Creole cattle (n= 125).

Variable Mean Minimum Maximum CV SD

LW 318.57 201.00 576.00 22.04 71.04
HW 18.79 16.00 27.00 1.67 1.67
HL 47.08 40.00 55.00 2.94 2.94
WH 117.57 102.00 141.00 6.07 6.07
CD 64.40 45.00 85.00 7.62 7.62
TP 160.17 115.00 196.00 13.32 13.32
BCD 51.38 33.00 78.00 9.08 9.08
RH 123.17 107.00 139.00 5.59 5.59
RW 37.90 28.00 50.00 451 451
RL 42.98 30.00 55.00 4.04 4.04
CC 16.50 13.00 24.00 1.70 1.70
BL 128.82 105.00 161.00 9.40 9.40
NL 52.93 35.00 84.00 10.63 10.63

CV= coefficient of variation, SD=Standard Deviation. (LW) live weight, (HW) head width, (HL) head
length, (WH) height withers, (RH) hip height, (BL) body length, (RW) hip width, (RL) hip length, (CD)
chest depth, (BCD) bicostal diameter, (TP) thoracic perimeter, (CC) circumference of cannon, and

(NL) neck length.

the analysis of variance was significant (p < 0.05). The interactions
were omitted because they were not significant. In the analysis of
the qualitative variables, frequency analysis was used using the
same program. Phaneroptic components were considered, such as
the color of the coat, types of fur and horns, and the
morphostructure corresponding to the head, back, and rump. For
the analysis of these characteristics, each variable and its type
were recorded. For each characteristic, its definition and variability
were considered by visual inspection, without using specific
analytical techniques but following criteria for the preparation of
breed standards (Rodero, 1994). The analysis of the qualitative
variables used descriptive statistics and frequency analysis within
SAS University Edition package using Oracle Virtual Box 6.0.

RESULTS

The morphometric variables of the Creole Guaymi cattle
are described in Table 1. These variables presented
Coefficient of variation (CV) values that were stratified as
described (Pimentel, 1985). The variables with low CV
were RH, WH, HL, BL, TP, and HW (4.54 to 8.88).
Intermediate CVs were found for RL, CC, CD, and RW
(9.41 to 11.90). High CVs were found for BCD, NL, and
LW (17.67, 20.9, and 22.3). The CVs below 30% are
considered acceptable (Gomez and Gomez, 1984; Patel
et al., 2001). The CV values of BCD and LW were slightly
higher than 20%, but the Guaymi breed showed
phenotypic uniformity.

Most of the morphometric variables analyzed showed
highly significant differences (Table 2) between males
and females (p < 0.001). These were LW, HW, WH, CD,
and TP. The variables RL and BL showed moderately
significant differences (p < 0.01), and RH showed a lower
degree of significance (p < 0.05). No differences were
observed in BCD, RW, or NL. These results are like

those reported in creole cattle in southern Ecuador
(Aguirre et al., 2019) where significant differences and
sexual dimorphism were found between males and
females in LW, TP, WH, CC, HW, and HL. However, the
average weights in each sex were higher in the Guaymi
breed. On the other hand, sexual dimorphism has been
reported in the Creole of Santa Elena of Ecuador, but
with higher LW, WH, TP, and CC than the Guaymi breed
had (Cabezas et al., 2019).

The descriptive statistics obtained from the zoometric
index are presented in Table 3. All the indexes showed
moderate to high degrees of variability, but they did not
exceed 23%. The lowest CV was observed in LPI (6.45),
and the highest value was observed in Tl (22.55). The
values reported in the Guaymi agree with the profile of
dolichocephalic animals observed in Ibero-American
creole landraces (Aguirre et al., 2019).

The TI, with a value of 81.19, classified these cattle into
the longilineal type, compatible with dairy animals
(Dubuc, 1991). The PEI of 88.4 gave the Guaymi a
brachypelvic-type profile (Contreras et al 2011). This
index provides information on the proportion of the pelvic
canal, and in the case of the female, it is related to the
trait of calving ease. In the case of the Guaymi creole, it
would be expected that the breed would present risks in
the peripartum period; however, with the birth weights of
females and males of 27 kg and 28 kg, respectively, the
risk of dystocia is low (Villalobos-Cortés et al., 2012). The
Bl in Guaymi cattle was within the range of dairy breeds,
78-83 cm (Dubuc 1991). The results of two indices
related to milk suitability, DTl and DCI, were measured,
and they were 10.3 and 33.1, respectively. The value
reported in the DCI of the Guaymi also shows a dairy
vocation due to the correlation between fine bone
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Table 2. Descriptive statistics of the morphometric variables used in Guaymi Creole cattle by sex.

Sex Females Males

Var Mean Min Max SD Mean Min Max SD P
LW 306.7 201.0 439.0 57.3 359.8 246.0 576.0 96.1 Fkx
HW 18.4 16.0 27.0 1.4 20.1 18.0 27.0 1.9 Fhk
HL 46.7 40.0 52.0 2.6 48.4 45.0 55.0 3.5 *kk
WH 116.4 102.0 129.0 5.2 121.8 112.0 141.0 7.1 Fkk
CD 62.8 45.0 75.0 7.1 69.9 55.0 85.0 6.8 *kk
TP 158.6 115.0 184.0 124 165.6 146.0 196.0 152 Fhk
BCD 52.9 37.0 78.0 9.3 46.1 33.0 67.0 5.9 ns
RH 122.9 107.0 138.0 5.6 1239 1140 139.0 5.7 *
RW 38.6 28.0 50.0 41 35.3 30.0 45.0 5.0 ns
RL 42.3 30.0 50.0 3.7 45.4 40.0 55.0 4.3 *x
CC 15.9 13.0 18.0 0.9 18.6 16.0 24.0 2.1 Fkk
BL 127.9 105.0 145.0 8.4 132.0 1180 1610 119 *x
NL 48.3 35.0 60.0 3.7 69.0 41.0 84.0 11.3 ns

Min = minimum value, Max = maximum value, SD=Standard Deviation. (LW) live weight, (HW) head width,
(HL) head length, (WH) height withers, (RH) hip height, (BL) body length, (RW) hip width, (RL) hip length,
(CD) chest depth, (BCD) bicostal diameter, (TP) thoracic perimeter, (CC) circumference of cannon, and (NL)
neck length. p: probability value < F: *p < 0.05; **p < 0.01; ***p < 0.001; ns = not significant.

Table 3. Descriptive statistics of zoometric indices of Guaymi Creole cattle.

Variable Mean Minimum  Maximum CV SD

CEl 39.98 34.00 60.00 8.37 3.35
TI 81.19 50.70 130.00 22.55 18.31
PEI 88.40 66.70 125.00 10.11 8.94
BI 80.52 69.64 98.61 6.13 493
DCI 33.11 20.50 51.50 20.17 6.68
DTI 10.32 8.33 13.04 7.89 0.66
TPI 32.22 25.00 40.00 9.89 3.19
LPI 36.53 28.90 45.50 6.45 2.36
RDTI 54.73 40.70 63.60 9.73 5.32
LBI 91.51 79.30 100.00 5.06 4.63

CV= coefficient of variation, SD=Standard Deviation. (CEI) cephalic index, (TI)
thoracic index, (PEI) pelvic index, (Bl) body index, (DCI) dactyl-costal index, (DTI)
dactyl-thoracic index, (TPI) transversal pelvic index, (LPI) longitudinal pelvic index,
(RDTI) relative depth of thorax index, (LBI) lateral body index.

structure and the productive capacity of this breed,
although it has not been subjected to any selection or
improvement program. Likewise, DCI shows this ability,
as TP was about 10 times the CC (Aparicio, 1974).
Regarding the aptitude towards meat production, TPI and
LPI were measured, and they had mean values of 32.2
and 36.5, respectively. The TPI was slightly below the
ideal of > 33, while LPI was in the appropriate range, it
should not exceed 37, (Parés-Casanova, 2009; Aguirre et
al., 2019). The RDTI, corresponding to the Alderson
depth index, was 54.7, which is considered good since it
exceeded 50 (Parés-Casanova, 2009). No significant sex
effects were observed, except in CEIl, DCI, and DTI. The

DTl was 39.55 in females and 49.10 in males (p = 0.022).
This index, as it is not influenced by environmental or
management factors, is important as an ethnological
indicator of origin and of the relationship between species
or races (Parés, 2006; Parés-Casanova, 2009). The DCI
was 10 cm different between males and females (30.96
vs. 40.56, p = 0.0021), and DTI was 10.06 in females and
11.21 in males (p < 0.0001). In both indices, there are
differences between sexes in the Creole of Santa Elena,
with values slightly higher than those of the Guaymi
breed (Cabezas Congo et al., 2019).

The morphometric variables showed highly significant
differences between locations (p < 0.0001). Most



Villalobos-Cortés et al. 911

Table 4. Morphological variables related to the head of the Guaymi Creole cattle.

Description Variables Frequency Percentage
Straight 109 87
Concave 14 11
Cephalic Profil
ephalic Profile Convex 2 5
125 100
Procero 1 1
Ortocero 47 37
H d Positi
orned Fosition Opistocero 77 62
125 100
High 70 56
Medium 30 24
Hook Type Low 25 20
125 100
Lyre 102 82
Cornivuelto 11 9
Rueda 3 2
Bizco 4 3
Horn shape Brocho 1 1
Playero 2 2
Cornipaso 2 2
125 100
Forward 42 34
Horns direction Upward 80 64
Horizontal 3 2
125 100

Cornivuelto: tips of the horns backwards; Rueda: fairly wide circle; Bizco: tip of the
horn lower than the other; Brocho: closed horns; Playero: horns open wide apart and

straight out; Cornipaso: tips out.

variables were above the mean in the regions of Gualaca
(LW, HL, WH, CD, RW, and BL), Arenas de Mariato (HW,
WH, RL, CC, and NL), and El Coco (TP, BCD and RH).
The Arenas region presented the highest value of NL,
because it had the largest proportion of males. The
zoometric indices, except for CEl (a variable not
influenced by the environment), all showed significant
differences (p < 0.0001). These variables had certain
distribution patterns throughout the evaluated regions.
CEl, DCI, and DTI were higher in the Arenas de Mariato
region; Tl and Bl were higher in Calabacito; the LPI was
higher in El Coco; and PEI, TPI and RDTI were higher in
Gualaca.

Among the quality traits, the horns showed a
predominance of white in the body and black in the tip
(62%), followed by gray (26%). Guaymi cattle showed a
diversity of colors in their coat: 52% of the evaluated
cattle presented an overo color (two colors), 22% mixed
color (more than two colors), 15% yellowish-white color,

and a minority a red (8%) or a black coat (3%).

Regarding the morphological traits, all the observed
specimens of the Guaymi breed had horns (100%), ears
in the horizontal direction, and a total absence of a hump,
a similar to Bos taurus breeds, particularly in creole
breeds in America, both in males and in females
(Centellas et al., 2008; Rojas, 2014; Cevallos et al.,
2016). A dewlap was seen in all animals evaluated, a
sign of adaptation to hot climates.

The morphological variables related to the head, such
as the cephalic profile and the position, type, shape, and
direction of horns, are presented in Table 4. The 87% of
the animals presented a straight cephalic profile, 62% of
the horns were in the opistocero position, 56% were of
the high hook type, 82% were lyre-shaped, and 64% had
an upward direction (most common horn shape in Figure
1).

Regarding the morphological features related to the
lumbar region and buttock area, 80% of the population
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Figure 1. Lyre-shaped, the most common horn shape in Guaymi cattle.

had a straight back, 20% the saddled type. Regarding the
shape of the buttock, 87% were classified as straight and
12% concave.

DISCUSSION

The Guaymi Creole cattle had many different
morphometric variables from those reported in Manabi
Creole (Cevallos et al., 2016). They were similar in live
weight, height withers, and thoracic perimeter; lower in
head length, head width, chest depth, bicostal diameter,
and hip height; and higher in circumference of cannon.
The overall means of live weight, thoracic perimeter,
head width, and head length were higher and those of hip
length, hip width, and body length lower than the values
reported in Lojano Creole cattle in Ecuador (Aguirre et
al., 2019). The live weight, thoracic perimeter, and head
length were higher and head width, height withers, hip
length, and body length lower than those reported in Peru
in the creole cattle of the National Park, Huarascan-
Ancash (Delgado et al., 2019). High values of thoracic
perimeter, hip length, height withers, and hip height but
similar values of body length and hip width and lower
values of head width and head length were observed in
the Guaymi Creole cattle than the Casanare Araucano
biotype (Salamanca and Crosby, 2013). The Limonero
Creole of Venezuela has shown higher values of live
weight, hip height, height withers, head length, thoracic
perimeter, body length, head width, circumference of
cannon, chest depth, hip width, and bicostal diameter
than the Guaymi Creole, but hip length was lower
(Contreras et al. 2011).

Among the analyzed zoometric indices, cephalic index
was lower than that reported in the Limonero Creole of
Venezuela, the Manabi and Lojano creoles of Ecuador
(Contreras et al., 2011; Cevallos et al., 2016; Aguirre et
al., 2019), but it was higher than that reported in tropical
dairy Creole in Veracruz, Mexico (Canales, 2014) and

Colombian Creole Casanare of Colombia (Salamanca
and Crosbhy, 2013). The thoracic index was higher than
that reported in Creole Limonero (Contreras et al. 2014)
and Creole Lojano (Aguirre et al., 2019) and lower than
that reported in Creole Casanare (Salamanca and
Crosby, 2013). The pelvic index index in Guaymi cattle
was higher than that reported in the Creole of Santa
Elena (Cabeza Congo et al., 2019) and lower than that
reported in the Manabi Creole (Cevallos et al., 2016).
The body index was lower than those reported in the
Creole cattle of Uruguay, the tropical dairy cattle of
Veracruz, and Lojan Creole of Ecuador (Rodriguez et al.,
2001; Contreras et al 2011; Aguirre et al., 2019). The
body index in Guaymi was higher than those reported in
the Bruna del Pirineus breed and the Limonero creole
from Venezuela (Parés 2006; Contreras et al., 2011). The
dactyl-thoracic index was similar to those reported in the
Limonero Creole Contreras et al. (2011), the Manabi
Creole Cevallos et al. (2012), and the southern
Ecuadorian Creole (Aguirre et al., 2019). The transversal
pelvic index was lower than that reported in Creole from
southern Ecuador, Creole Lechero Tropical in Veracruz,
and Limonero in Venezuela (Contreras et al.,, 2011,
Canales et al.,, 2014; Aguirre et al, 2019). The
longitudinal pelvic index was higher than that of Limonero
and Tropical Dairy cattle (Contreras et al., 2011; Canales
et al., 2014) and lower than those of Loja and Puna cattle
(Rizzo Zamora et al., 2018; Aguirre et al., 2019). The
relative depth of thorax index was higher than reported in
the Creole of Santa Elena and Manabi in Ecuador
(Cabezas Congo et al., 2019; Cevallos et al., 2016).

Lateral body index was higher than those reported in
the Holstein (81.3), Hereford (88.2), and (86.4) in
Uruguayo (Rodriguez et al., 2001), pointing to a dairy
vocation, since a lower value of lateral body index implies
more of a rectangular shape, which is not the case of the
Guaymi lateral body index. Regarding the differences
between the sexes, variations were reported in the nuclei
of Casanare cattle in the Municipality of Arauca
(Salamanca and Crosby, 2013).



The results on the difference between regions are similar
to those reported in Colombia in a study on Casanare
creole cattle (Salamanca and Crosby, 2013). The
variations between the phenotypic traits between regions
are due to environmental factors such as temperature
(considered the most relevant), relative humidity, rainfall,
geographic conditions, and food availability (Martinez et
al., 2007; Ginés, 2009). In light of these results,
phenotypic diversity of the breed between regions is
observed, though the CVs are low, probably due to
environmental effects, so the development of molecular
characterization could complement the overall framework
of the potential of this breed for the production of both
meat and milk in regions where hardiness can be used
with greater efficiency in pure breeds or in crossbreeding
systems.

The Guaymi had similarly colored horns as Casanare
cattle (Sastre et al, 2010) in which there are
predominance of white in the body and black tips.
Different results were reported in the study of
Saavedrefio cattle in Bolivia, which show a predominance
of black color followed by caramel color (Rojas, 2014). In
relation to the observed color of the coat, similar results
in various proportions have been observed in other creole
breeds, such as in Mexican Chinampo cattle (Espinoza et
al., 2009) and Colombian Creole cattle Casanare (Rojas,
2014). Unlike Guaymi, the Saavedrefia breed has a
single coat color in 61% of individuals (Centellas et al.,
2008). Much of the color palette observed in the creole
breeds is seen in the Iberian breeds, such as the
Berrenda en Negro, the Berrenda en Colorado, and the
Retinta (Sanchez and Alonso, 1986).

The presence of a dewlap has been reported by
several authors in various creole races adapted to
tropical climates such as Creole Casanare, Saavedrefio,
Manabi, and Lechero Tropical (Sastre et al.,, 2010;
Canales, 2014; Rojas 2014; Cevallos et al., 2016). The
general analysis of this population shows that the
majority have short and fine hair, possibly associated with
the slick gene, which has been identified in other breeds,
such as Romosinuano and Limonero (Bavera, 2004;
Porto-Neto et al., 2018).

Guaymi-type horns are found in the Creole breed
Casanare of Colombia, the Mexican Chinampo, the
Saavedrefio of Bolivia, and the Manabi of Ecuador, which
have a predominance of horns with straight cephalic
profiles, opistocero horns, and high hooks (Centellas et
al., 2008; Espinoza et al., 2009; Sastre et al., 2010; Rojas
2014). On the other hand, the lyre-shaped horns also
observed in Iberian breeds (Sanchez and Alonso, 1986)
are like those reported in the Costefio con Cuernos and
the Creole of Uruguay (Fernandez et al., 2001; Ossa et
al., 2011).

The characteristics of the back and the shape of the
buttock that predominate in the Guaymi Creole are like
those reported in the Costefio con Cuernos and
Casanare of Colombia and the Manabi Creole of Ecuador
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(Sastre et al.,, 2010; Ossa et al., 2011; Cevallos et al.,
2016). Different results have been observed in the Creole
bovine Saavedrefio in Bolivia, which present a low
saddled dorso-lumbar line (46%) and a buttock shape
mostly concave (49%) and straight (46%) (Centellas et
al., 2008). Recently, the influence of African breeds of
Bos taurus origin, such as the Baladi and Menoufis of
Egypt, the Bafata and Gabu of Guinea-Bissau, and the
Muturu of Nigeria, has been identified in the creole
breeds of America (Ginja et al., 2019).

It is likely that phaneroptic and morphological traits,
such as those evaluated here, as well as the Iberian
heritage demonstrated, have been an important part of
the formation and adaptation of these breeds to the
tropical climate and its resistance or tolerance to
diseases. The combination of these phenotypic traits
together with genomic information would provide a
comprehensive overview of the Guaymi Creole cattle, as
well as the rest of the creole breeds of Ibero-America.

Conclusions

This study reports 13 morphometric measurements and
ten zoometric indices of the Panamanian Creole Guaymi
cattle in various conservation centers in Panama. The
results indicate that the breed can be considered dual-
purpose cattle with an absent process of genetic
selection. This study also describes the phaneroptic and
morphological characteristics of the Creole Guaymi
cattle, whose external features are like those of the Ibero-
America and African breeds that are not humpbacked,
making this work complementary to the works of other
authors.
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