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ABSTRACT

Phenotypic sexing of birds is a common practice among the songbird-keeping community, yet it is
based on non-reputable information. This study aims to determine the sex of canaries (Serinus canaria)
based on the alignment of the eye with the beak line. A total of 26 samples, consisting of six samples of
one-month-old canaries (three males and three females based on PCR examination), 20 samples of six-
month-old canaries (ten proven breeding pairs) were used in this study. The birds' heads were photographed
from the sides, and then the positions of the eyes were compared with the shadow alignment of the beak.
The results provided that five young birds and ten adult birds have a beak line alignment under the eye,
while ten adult birds and one young bird have a beak line alignment across the eye. The accuracy of sexing
using this method was 100% for both female and male adult canaries. However, this result could not be
applied to sample that are not yet sexually mature, as two young male birds were found to have beak
alignment below the eye. It can be concluded that sexing adult canaries can be performed by observing the

eye and beak line's alignment.
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INTRODUCTION

Canaries (Serinus canaria) are among the
most globally common songbird kept among
the bird keeping community (Mudawamah et
al., 2012; Auzaini et al., 2013). In Indonesia,
canaries are commonly kept among the bird
keeping community because of the fascinating
chirping sounds and the unique combination of
their feather colors (Padmadi, 2010; Auzaini et
al., 2013; Julita et al., 2015). Male canaries are
favored due to the astonishing variety of
sounds. Birds singing competition is commonly
held among the bird-keeping community, and
usually, the winners will be highly-priced.
Good singing males are also used for producing
good quality singing canaries. Therefore,
sexing the canaries is beneficial for both the
competition and as studs.

Bird sexing can be difficult, especially
among monomorphic species (Doosti et al.,
2009; Baehagi et al., 2018). The morphology of

males and females are very similar among the
species (Cardoso et al., 2012; Abdollahi et al.,
2018). Sexual characteristics in birds are
recognizable after being sexually prepared for
mating like birdsong is involved in female
reproductive activity (Leboucher et al., 2012;
Snyder & Creanza, 2019). The canaries are
birds that could be difficult to distinguish the
sex at an early age and could only be
distinguished when sexually mature.
Phenotypic and genotypic observations
could be used as a method of sexing for this
species. Bird keeping communities have
unpublished methods  of  phenotypic
observation method. Some modern methods
that have developed in current years are
laparoscopy and laparotomy to observe the
gonads directly (Vucicevic et al., 2013; Divers,
2015), polymerase chain reaction (PCR) for
gene study (Morinha et al., 2012), steroid
sexing to observe the sexual hormone levels
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from eggshell and fecal samples (Adkins-
Regan, 2007; Cerit & Avanus, 2007; Abdollahi
et al., 2018; Qasimi et al., 2018; Purwaningrum
et al., 2019); genom evaluation and in silico
approach (Ishijima et al., 2014; Caetano-
Anolles et al., 2015; Rallabandi et al., 2019).
DNA isolation could be collected from feather,
blood, feces, buccal and cloacal swabs
(Cakmak et al., 2017; Abdollahi et al., 2018;
Asawakarn et al., 2018; Purwaningrum et al.,
2019). Unfortunately, most modern methods
are costly and rarely applied among the
Indonesia bird keeping community. Therefore,
alternative methods, which are a more
consumer-friendly approach, could be applied
among the community. Several methods of bird
sexing have been developed among the bird
keeping community. Morphological sexing of
Cacatua galerita and Lonchura sp. based on
beak shape is an example, but the results
indicate no significant differences between
male and female birds (Roslinawati et al., 2019;
Zein et al., 2017). However, the bird
community was developing a sexing method
based on the beak's alignment with the eye on
Geopelia striata and canaries. The assumption
is the alignment of the beak under the eye is
supposed to be a female. Meanwhile, the
alignment of the beak past the eye is male.
There is no scientific evidence yet for the
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application of this method. This study aims to
determine the sex of the canaries based on the
eye position with the beak line alignment. The
study results are expected to be useful as a
reference for the public, veterinarians, and
zoologists to determine the sex of canaries.

MATERIALS AND METHODS

A number of six specimens of one-month-
old canaries (confirmed as three males and
three females) and 20 specimens of six-month-
old canaries (confirmed as ten males and ten
females) were used in this study. The sex of the
one-month-old  canary  specimens  was
confirmed based on polymerase chain reaction
(PCR) examination performed at the
Department of Internal Medicine, Faculty of
Veterinary Medicine, Universitas Gadjah
Mada. Ten proven breeding pairs were
randomly collected from a local canary breeder
for head photography. All specimens’ heads
were photographed from the side. A straight-
line assumption was made between the upper
and lower beaks, from the front to the back of
the head. The beak alignment position was then
compared with the eye position, with results of
the beak line being under the eye or passes
through the eye (Figure 1). The observation was
then compared with every bird with the sex data
and was analyzed descriptively.

Figure 1. Position observation of the beak alignment with canaries’ eye: a. the beak alignment is under the eye; b. the

beak alignment goes through the eye

RESULT AND DISCUSSION

The results of the study on one-month-old
canaries showed that five birds had the beak
line below the eye, and one canary had a beak
line across the eye (Figure 2). Among the six-

month-old canaries, the results showed that ten
birds had the beak line below the eyes and the
other ten birds had beak line across the eye
(Figure 2).
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Figure 2. Relation of sexing method of canaries according to the alignment of the eye and beak: a. the line on the beak
below the eye indicates a female; b. the line across the eye indicates a male

The information developed among the
canary-keeping ~ community by  visual
observation is that the alignment between the
beak line and the eye can be performed at the
age of seven-days-old. The interpretation of the
study results on the one-month-old canaries is
not following the previous sexing method
consisting of three females and three males. The
results showed errors in the method observed
for one-month-old canaries consisting of three
females and two males. This is likely due to the
underdevelopment of the skull of a one-month-
old bird. According to Agustina et al. (2013),
birds' growth consists of fast and slow stages,
where rapid growth occurs during hatchling
until sexual maturity and then slows down.

Rapid growth and unequal anatomical
growth among individuals cause a lack of
consistency in the location of the beak line
compared to the eye in male and female
canaries aged one-month-old. Cranial growth
development in  short-tailed shearwater
(Puffinus tenuirostris) occurs between the first
and sixth months of life (Imamura et al., 2015).

This is also observed in a barn owl (Tyto
furcata) (Franz-Odendaal & Krings, 2019).
This growing phase of the skull is believed to
be the erroneous reason for the one-month-old
hatchlings. The accuracy of sexing by
morphometry of the beak and eye alignment in
one-month-old canaries is 66%. It is not a
recommended sexing method of canaries at an
early age. Sexing on young birds could still be
performed using chromodomain helicase DNA
(CHD) binding detection with PCR (Cakmak et
al., 2017). Blood, feathers, tissue, buccal, and
cloacal swab samples could be used in this
method (Doosti et al., 2009; Cakmak et al.,
2017; Purwaningrum et al., 2019). Eggshell
corticosterone levels seem to be high in males
than females in Japanese quails (Qasimi et al.,
2018). This method could also be possible on
the eggshells of canary hatchlings.

In contrast to the results of sexing the one-
month-old canaries, the six-month-old canaries
showed that the alignment of the beak line and
the eye gave positive results on all ten male and
ten female canaries (Table 1).

Table 1. Observation results of the alignment of the beak line compared to the canaries’ eyes

. . Sex (cana
Age Criteria > bird Female ( ry)male
1 month Beak line under the eye 5 3* 2
Beak line across the eye 1 0 1*
Accuracy (3+1)/6 x 100%= 66 %
6 month Beak line under the eye 10 10* 0
Beak line across the eye 10 0 10*

Accuracy (5+5)/10 x 100%= 100 %

Notes: *= the number of samples which shows similar results to the previous sex determination

The six-month-old canaries are likely to
have a completely grown skull, with the adult

proportion of the head and eye in male and
females.
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CONCLUSION

Sexing of a six-month-old canary can be
determined based on the position of the beak
alignment with its eye, but not on one-month-
old canaries. This method can be applied to
adult birds, but for six-months-old canaries or
younger, must be further investigated.
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