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Inconsistencies in horse coat color registration: A case study
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Grullo is a dun dilution on a black coat that is common in the Campolina horse: an

autochthonous Brazilian breed. The aims of this case study were to evaluate inconsistencies

in grullo coat color registration and to explain their possible causes. A total of 3,270 grullo
Campolina horses were evaluated. To confirm the genetic possibility of having grullo
animals, the coat color genotypes of parents were inferred by phenotype and compared with

J- Equine Sci.
Vol. 31, No. 3
pp- 57-60, 2020

those of progeny. A total of 242 horses that were registered as grullos could not have this
coat based on their parents’ information. Possible explanations for incorrect registration
are errors of paternity and in coat color identification. We suggest maintaining obligatory
paternity testing and enhancing training in coat color identification.
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Coat color is a trait of added value in horses [4] and has
been the target of artificial selection since domestication of
the species [9]. Breed registries are important because they
contain information used to explain the mating results of
animals with different coat colors. Accurate coat color iden-
tification is important for legal purposes and health records.
Coat color affects other phenotypes, such as behavior [6],
racing performance [2] and genetic diseases [3, 7, 11-13]. In
addition, this trait is of paramount importance for breeders
who wish to produce foals with certain coats [14].

Among the coat color classifications, the grullo coat is a
dun dilution on a black coat, usually with a dark head and
primitive marks [14] (Fig. 1). It is also known as blue dun.
Primitive marks have a camouflage function, indicating a
possible vestige of existence prior to domestication [5]. The
black coat in horses is due to the epistatic combination of
three loci. The genotypes are B_ (locus B), aa (locus A) and
dd (locus D). The grullo coat is defined by the presence of a
D allele (genotype: B_aa D_; see Table 1). The “d” allele,
also known as the non-dun allele, is characterized by a 1.6
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kb deletion in the noncoding region of the TBX3 gene [5].

The Campolina breed is an autochthonous horse breed in
Brazil. It is a gaited saddle horse [1, 8] of large size, which
is the result of phenotypic selection for increased withers
height. The grullo coat is found in slightly less than 8% of
animals born in the last decade [10]. However, an increase
of about 270% compared with the previous decade was
reported [10], indicating the occurrence of artificial selec-
tion for this coat color.

The grullo coat is found less frequently than other coat
colors, but its frequency is increasing. This lower frequency
may cause confusion with other dilutions of black coat color,
among others. The aims of this study were to evaluate the
existence of inconsistencies in grullo coat color registration
in Campolina horses and to explain their possible causes.

This case study uses breeder association registration
data. The data used were kindly provided by the Brazilian
Association of Campolina Horse Breeders (ABCCC; Portu-
guese acronym). No animals were used in experiments, so
no ethical statement is needed. There were 3,871 grullo
animals registered with the association between 1970 and
2016. After excluding records for animals with uncertain
coat colors for parents, 3,270 grullo animals remained,
and these animals were used for the study and for coat
color identification of their respective parents. Based on
a pedigree analysis (sire, dam and offspring) of the breed
registry, the genotypes of the parents for coat color were
inferred using their phenotypes and the phenotype of the
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Fig. 1.

Grullo Campolina mare named /nédita from Luanda ranch (Salvador, Bahia, Brazil) (photo, Paulo Rocha; owner, Paulo Rocha).

Table 1. Genotypes of the most frequent coat colors in horses? and their grullo progeny number®

Coat color Locus B Locus A Locus D Black  Chestnut Bay Dun Grullo Roan Grey
Black B_ aa dd 27
Chestnut® bb L dd 69 62
Bay4 B A dd 10 59 15
Dun B A D 229 536 282 722
Grullo B aa D 147 196 112 518 121
Roan® L o L 0 3 3 9 0 0
Grey" B o o 8 26 21 72 20 3 0

aLight and dark variations caused by other dilution genes were not considered in coat color definitions. The tobiano coat pattern was
disregarded, as it is caused by an epistatic gene and does not affect the background color. PInconsitencies are indicated by bold numbers.
°Red chestnut and grey-chestnut were also grouped here. 4Seal-brown was also grouped here. ®Roan is a white hair pattern that may occur
in any background coat (genotype: R ). {Grey is a white hair pattern that may occur in any background coat (genotype: G_). Herein, the

genotype B_ was considered to be grey, as grey-chestnut was differentiated in a studbook annotation and grouped with “chestnut”.

grullo offspring. The genotypes of the most frequent coat
colors are shown in Table 1. The predicted genotypes of the
parents were compared with the predicted genotype of the
grullo descendant. The parental genotypes should contain
alleles that are compatible with the genotype alleles of the
grullo offspring. Comparisons were made, and inconsisten-
cies were recorded.

Of'the 3,270 grullo animals evaluated, it was not possible
for 242 of the animals registered as grullo (7.4%) to actu-
ally be grullo according to the coat colors of their parents.

This inconsistency was due to the genetic incompatibility
of the alleles that composed the coat color genotypes of the
sires, dams and offspring. So, it was considered that the coat
colors of the parents or offspring were recorded incorrectly.

Incorrect parentage is a likely explanation for the
observed discrepancies. The distribution of the 242 incon-
sistent records was analyzed and compared between before
and after 2007, since the breeder association started to
require paternity testing for registration in that year. One
hundred sixty-nine animals (69.9%) were born before 2007,
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and 73 (30.1%) were born after 2007. The mean number of
inconsistent records was 4.6 per year before 2007, and it
was 8.1 per year after 2007.

The inconsistency was due to the difference in alleles of
the grullo genotype (offspring) from those of the parent(s)
genotype(s). The numbers of inconsistencies, according to
parental coat color, are shown in Table 1. There were some
grullo animals whose parents both had chestnut coat colors.
This is impossible, as grullo animals are B_ at locus B and
chestnut animals are bb (Table 1). Parents with black, bay, or
chestnut coat colors in any combination are other examples
of inconsistencies. For all these coat colors, the genotype
at locus D is dd. A grullo animal must be D_. Hence, one of
the parents of a grullo animal must carry the D allele (Table
1). Mendes et al. observed similar inconsistencies for other
coat colors too [10].

Analysis of the inconsistent records before and after 2007
showed a lower incidence (~30%) after the implementation
of obligatory paternity testing for registration. However, the
mean number of inconsistent records per year was higher
after 2007. These findings suggest that errors in pedigree
data resulting from the lack of paternity testing may have
caused inconsistencies before 2007 but that they are not the
only cause of erroneous records, as errors continued to exist
(with higher annual mean numbers).

Another possible reason for inconsistencies is errors in
the identification of the grullo coat color. Technicians may
have misidentified the coat color during completion of the
outline diagram for registration. The grullo coat color is
difficult to identify and may be easily confused with other
coat color dilutions.

About 23.8% (n=722) of the grullo horses had both
parents registered as duns, which is the most frequent
mating (Table 1). Since dun is the prevalent coat color in
Campolina horses [10], this agrees with practical knowledge
indicating that grullo animals are frequently born from dun
animals.

The coat color of a horse is an important factor for
breeders, since it adds value to the animal and is intimately
associated with predilections. Erroneous records of this
phenotype are still observed. The present case study analyzed
the grullo coat color of Campolina horses and demonstrated
inconsistencies. Maintenance of obligatory paternity testing
for registration with the breed association is essential to
reduce the number of animals mistakenly registered as
grullo. In addition, enhanced training of technicians in the
identification of grullo coat color is recommended. Incon-
sistencies in coat registration could be remedied completely
if genetic tests for coat color were carried out; however,
the costs of such tests make this difficult to implement in
practice.
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