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Summary

The study was conducted to investigate the
phenotypic diversity of Guajolote present in small
backyard poultry operations. From September 2004
to July 2006, in 54 municipalities in the coastal
region of Oaxaca, Mexico 768 “guajalotes” growers
were visited. Eleven different phenotypes of
Guajolote, previously described as turkey varieties,
have been identified. The phenotypes identified and
their frequency are: Bronze (30.1%), Black (29.0%),
Royal Palm (13.4%), Auburn (5.3%), Bourbon Red
(5.2%), Narragancet (2.6%), Spotted (2.4%),

Brown (2.2%), Slate (1.7%), White (1.5%) and
Imperfect Albino (0.2%). The remainder (6.4%) were
not identified as a phenotype previously described.
This is the first report about the phenotypic
differentiation of Guajolote in Mexico.

Résumé

Une étude a été mise en place pour connaitre la
diversité phénotypique des “guajalotes” (une espece
de dinde) dans les petites exploitations avicoles de
basse cour. De septembre 2004 a juillet 2006 on a
visité 768 producteurs dans 54 municipalités de la
cote delarégion de Oaxaca (Mexique). On a
identifié 11 phénotypes différents de “guajalotes”
qui avaient été décrits précédemment comme étant
des variétés de dinde. Les phénotypes identifiés
avec leur présences respectives sont: Bronze
(30,1%); Black (29%); Royal Plan (13,4%); Auburn
(5,3%); Bourbon Red (5,2%); Narragancet (2,6%);
Spotting (2,4%); Brown (2,2%); Slate (1,7%); White
(1,5%); et Albinisme imparfait (0,2%), le reste de
I'échantillon n’a pas été identifié parmi les
phénotypes indiqués ci-dessus. Il s’agit du premier
rapport sur la différence phénotypique des
“guajalotes” au Mexique.

Resumen

Se elaboré un estudio para conocer la diversidad
genética de los Guajolotes presentes en las
pequenas explotaciones avicolas de traspatio. De
Septiembre de 2004 a Julio de 2006 en 54
municipios de la regién costa de Oaxaca, México; se
visitaron 768 productores. Hasta el momento se han
identificado 11 fenotipos diferentes de Guajolotes
descritos anteriormente. Los fenotipos identificados
y su frecuencia son: Bronze (30.10%), Black
(29.01%), Royal Palm (13.36%), Auburn (5.27%),
Bourbon Red (5.24%), Narragancet (2.62%), Spotting
(2.41%), Brown (2.19%), Slate (1.74%), White (1.53%)
y Albinismo imperfecto (0.21%), el resto de la
muestra no fue identificado como algtin fenotipo
descrito anteriormente. Este es el primer reporte
sobre diferenciacién fenotipica de Guajolotes para
Meéxico.
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Introduction

Mexico has brought to the world one of the three
most important species of domestic birds in current
poultry farming: the turkey, (Meleagris gallopavo).
There is a general agreement that domestication of
this bird by one of the Central American cultures
took place on actual Mexican territory (Hale et al.,
1962; Schorger, 1966; Crawford, 1990; Henson,
1992).

Nowadays, what people know as Guajolote
(M. g. gallopavo) are domesticated, nondescript
native birds whose productive characteristics are
unknown. Turkeys, which had been derived from
the Mexican subspecies (M. g. gallopavo), were
brought to northeastern America from Europe from
the 16" century, where they interbred with the
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eastern subspecies (M. g. silvestris) forming the
bronze bird that became the foundation for nearly
all domestic lines specialized for meat production
(Crawford, 1990).

In Mexico, Guajolote breeding is practiced
mainly in backyard conditions along with native
birds that have not been genetically selected. Such
birds exhibit great variability in regard to their size,
weight and phenotype (Jerez et al., 1994). In rural
communities, they have an important economic,
social and cultural value (Diaz, 1976).

Guajolote breeding in backyards is common in
rural communities (Saucedo, 1984), peri-urban
areas and deprived areas in big cities (Aquino et al.,
2003). In rural communities, Guajolotes are mainly
kept for domestic use or gifts, a tradition that has
lasted through the centuries.

In Mexico, itis recognized that the study of the
native Guajolote is an urgent necessity and, as a
consequence of the poor production conditions of
the backyard system (Aquino et al., 2003), the
possibility of extinction in the short term cannot be
ruled out (SAGARPA, 2003). Paradoxically, even
though the actual turkey descended from the
Guajolote, which was domesticated in Mexico, at
the present time a native breed has not been
reported or characterized in this country (FAO,
2006).

Itis important to study the Guajolote and its
production potential, because while it is possible to
cross it with the turkey, with fertile offspring, there
is a resulting loss of very important characteristics
like adaptation to different environmental, sanitary
and nutritional conditions. The turkey and the
Guajolote are not the same; the Guajolote has more
genetic variation than the turkey due to genetic
isolation and a longer period of genetic adaptation
to local environmental conditions, but is less
studied than the turkey. In the USA the turkey is
characterized in 31 varieties (Sponenberg et al.,
2000, 2005). Some of these varieties have phenotypic
similarities to the Guajolote. Therefore, this study
was conducted for the purpose of evaluating the
phenotypic diversity of the Guajolote in backyard
poultry farming setings in Mexico, using varieties of
turkey as a reference.

Materials and Methods

From September 2004 to July 2006, 768 backyard
turkey growers located in different communities
distributed in the 54 coastal municipalities of
Oaxaca, Mexico were visited.

They lie between coordinates 16° 45 latitude
north and 96° 20" longitude east, with an altitude
range of 0 —3 000 meters. The prevailing vegetation
is diverse: oak trees, pine trees, thorny bushes,
dense or medium sub-deciduous jungle, seasonal
evergreen forest, low deciduous jungle, medium
jungle or low evergreen, mangrove swamps, sterns,
palm trees, savanna and pastureland (Torres-Colin,
2004). The predominant climates are: temperate
sub-humid C (w1), warm semi-dry Bslhw, warm
sub-humid Aw1, semi-warm sub-humid (A)C(w1)
and warm humid Am(f) (Trejo, 2004).

In each backyard operation, photographs were
taken to determine the color pattern of each bird.
When there was no access to the birds because they
were grazing out in the countryside, the information
was obtained directly from the producers. The
results obtained were analyzed with descriptive
statistics (Steel et al., 1997). The comparison of the
color pattern of the birds observed with the
standard breeds was executed by a direct
comparison of the pictures taken, and compared
with different photographs and breed descriptions
(Platt, 1925; Robertson, 1929; Hutt and Mueller,
1942; Robertson at al., 1943; Marsden and Martin,
1945; Asmundson, 1945, 1950,1955; Nestor and
Renner, 1979; Savage, 1990; Savage and
Attamangkune,1990; ALBC, 2006; Savage and
Zakrzewska, 2006).

Results and Discussion

The most frequent distribution (Table 1) was that of
the Guajolote with plumage of the phenotype
identified as ‘Bronze’ (Marsden and Martin, 1945;
Savage, 1990; ALBC, 2006; Savage and Zakrzewska,
2006). They were found with a frequency of
30.1%,and were recognizable by their iridescent
green feathers on the neck, breast, wings and back;
the primary and secondary feathers of the tail and
wings are alternatively black and white stripes
(Figure 1).

The completely black feathers (Figure 2), belong
to the second most common type of coloration
(29.0%) and corresponds to the ‘Black” phenotype
(Platt, 1925; Asmundson, 1945; Savage, 1990; ALBC,
2006; Savage and Zakrzewska, 2006); followed by
the pattern of white feathers over all the body with
areas of black feathers on the neck, back and wings
(Figure 3) that belongs to the ‘Royal Palm’ or ‘Palm’
phenotype (Asmundson, 1945; ALBC, 2006; Savage
and Zakrzewska, 2006). This phenotype was found
with a frequency of 13.4%.
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Figure 6. Guajolote of Narragancet phenotype.
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Table 1. Frequency of color phenotypes observed in guajolotes of the coast of Oaxaca, Mexico.

Color %
Bronze 30.1
Black 29.0
Royal Palm / Palm 13.4
Auburn 5.3
Bourbon, Bourbon Red, Red 5.2
Narragancet 2.6
Spotting 24
Brown 2.2
Slate 1.7
White 1.5
Imperfect Albino 0.2
Not characterized! 6.3

1Phenotype do not meet the previously described characteristics.

Figure 7. Guajolote of Spotting phenotype.

In black Guajolotes where the characteristic
bronze pattern is substituted by a reddish brown
color, the feathers of the tail are reddish brown with
black and white stripes (Figure 4) and occurred
with a frequency of 5.4%. They were identified as
the ‘Auburn’ phenotype (Asmundson, 1950; Savage
and Zakrzewska, 2006); and birds with a reddish
brown color with white feathers on the wings
(Figure 5) were recognized as the ‘Bourbon’,
‘Bourbon Red’ or ‘Red’ phenotype (Robertson, 1929;
Savage, 1990; ALBC, 2006) and occurred with a
frequency of 5.2%.

Figure 8. Guajolote of Brown phenotype.

The color pattern of the feathers characteristic of
the "Narragansett’ phenotype (Robertson, 1929;
Savage, 1990; ALBC, 2006; Savage and Zakrzewska,
2006) was identified by their white color with dark
gray feathers on the neck, wings and breast; the
feathers on the tail of a bronze color also have black
and white stripes (Figure 6). This phenotype had a
frequency of 2.6%.

Figure 7 shows a Guajolote type with a
frequency of 2.4%, with adult white plumage and a
black pigmentation on all the feathers, mainly on
the neck, sides and wings, without stripes on the
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Figure 11. Guajolote of Imperfect Albino phenotype.

feathers. These were identified as the ‘Spotted’
phenotype (Asmundson, 1955; Savage, 1990).
Birds with brown plumage (Figure 8) occurred with
a frequency of 2.2% and were identified as the
‘Brown’ phenotype (Savage, 1990; Savage and
Attamangkune, 1990; Savage and Zakrzewska,
2006).

Guajolotes of the “White” phenotype were
identified (Figure 9), with completely white
plumage (Robertson et al., 1943; Nestor and Renner,

Figure 10. Guajolote of Slate phenotype.

1979; Savage, 1990; Savage and Zakrzewska, 2006)
and Guajolotes with ash grey coloring belonging to
the ‘Slate” phenotype, occurred with a frequency of
1.7% (Figure 10) (Platt, 1925; Savage, 1990; ALBC,
2006). Finally, birds with white feathers but with
some kind of pigmentation were identified as the
‘Imperfect Albino’ phenotype, which had an
observation frequency of 0.2% and are shown on
Figure 11 (Hutt and Mueller, 1942; Asmundson,
1945; Savage, 1990).

The rest of the sample (6.3%) are birds whose
phenotypes do not meet the previously described
characteristics. Figures 12, 13 and 14 show
examples of them.

This great diversity of genotypes could be the
result of the genetic variation accumulated through
centuries of domestication of the species (Crawford,
1990).There is a possibility that in rural
communities a hybridization took place between
wild turkeys (M. g. mexicana and M. g. intermedia),
that still exist in Mexico, (Hale, et al., 1962; Starker,
1985) and the feral Guajolote or domestic bird
(M. g. gallopavo). It is important to recognize the
Guajolote genetic diversity that still exists in Mexico
in order to design and develop rescue and recovery
programs for this species, which is used by the
agricultural and indigenous communities.
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Figure 12. Guajolote without a described phenotype.

Figure 13. Guajolote without a described phenotype.
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Nevertheless, it is necessary to conduct a detailed
investigation in order to determine if there are
phenotypes that have not been previously
described, and establish a Guajolote classification
by genotypes, breeds or varieties using molecular
genetics.
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