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ABSTRACT

The aim of the study was to assess breeding of zebra finches kept in a flock in an amateur indoor aviary. The research
was carried out at an amateur breeding facility in the Masovian Voivodeship in 2014-2018. The subject of the study
was 5 pairs of zebra finches (Taeniopygia guttata) kept in an indoor aviary. Analysis of breeding was based on
the following parameters: number of eggs laid, number of chicks hatched, and number of chicks reared from two
broods each year. The reproductive parameters of the zebra finch pairs were varied. There were differences between
individual pairs of birds for both the number of eggs laid per clutch and the number of chicks reared. Most of the
zebra finch pairs had very good reproductive parameters; only a pair consisting of two albino individuals did not

rear any offspring in any of the breeding seasons.
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INTRODUCTION

The zebra finch (Taeniopygia guttata) (Fig. 1) is one
of the most popular and commonly raised birds. They
are small (10-12 cm) [Jabtoniski 1998], very active
and energetic, curious, and very colourful [Kruszewicz
2000, 2002]. In natural conditions, zebra finches colon-
ize Australia and the Lesser Sunda Islands. They usu-
ally inhabit dry grasslands or open areas with sparse trees
[Chvapil 1985]. They need close proximity to water bod-
ies. As their diet consists predominantly of dry grass
seeds, these birds must drink regularly. Zebra finches
are very social birds [Poot et al. 2012] and often form
large flocks numbering 10-100 individuals. During the
breeding season, however, the large flocks break up into
smaller colonies, find a suitable tree, and breed there.
A single tree provides a nesting place for several pairs
[Hanzak 1976, Zientek 2014]. Zebra finches are mono-
gamous birds. They form pairs over a few days, creating
a bond that lasts for the rest of their lives, except for the
egg incubation period [Tynes 2010]. The zebra finch has
pronounced sexual dimorphism [Alderton 1994 ]. Males
have russet orange cheeks and chestnut feathers with
spots under the wings. Females do not have these fea-
tures. In both sexes the upper part of the body is brownish,
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the head is grey, the underside of the body is white, and
the breast is lightly striped and separated from the abdo-
men by a clear black line. The tail is adorned with trans-
verse black and white stripes. The beak is short, strong,
and red. There is a vertical black line under the eye
[Jabloriski and Lubik 2008, Korbel 2009a, 2009b, 2009¢,
Slesicki 2012a, 2012b, 2013a, 2013b, 2014]. Breeding
usually takes place in the rainy season, but can begin after
any major rain. In Australia, the breeding season is in
spring and autumn [Immelmann 1982]. Birds that inhabit
the south of the continent breed more regularly. Zebra
finches nest in tree hollows, at a considerable height of 2—
3 m, or in shrubs. Females lay from 2 to 8 eggs, but usu-
ally 3 or 4 [Moghal and Farooqui 2017]. They do not be-
gin to incubate them until the third egg has been laid. It is
incubated by both birds of the pair, but the females spend
more time in the nest [Case 1986, Samuel 2012]. The
young hatch after about 12-14 days [Jabtoniski 1998].
Young chicks are about 3 cm long and covered with white
down [Boruszewska et al. 2007]. The young birds be-
gin to leave the nest about 17 days after hatching, with
a mass exodus from the nests at about 21 days after
hatching. Most birds reach the body weight character-
istic of adults in their fourth week of life [Boruszewska
et al. 2007]. Young birds begin to fledge at 8 weeks, and
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between 12 and 14 weeks have the plumage of an adult
bird [Boruszewska 2003, Zientek 2004, Boruszewska et
al. 2007, Kuziemkowski 2017].

Fig 1.

Zebra finches (Taeniopygia guttata)

Rys. 1. Amadyny zebrowate (Taeniopygia guttata)

The aim of the study was to assess the breeding of
zebra finches kept in a flock in an amateur indoor aviary.

MATERIAL AND METHODS

The research was carried out at an amateur breeding facil-
ity in the Masovian Voivodeship in the years 2014-2018.
The birds were bred in an indoor aviary with dimensions
of 3.2x1.5%2.4 m (LXxW xH). The aviary was equipped
with feeders, water dispensers and baths. In addition, the
bottom of the cage was sprinkled with fine sand, coconut
fibres and bark to provide the birds with access to gast-
roliths and the opportunity to search the bottom for the
food that had fallen out of the feeders. The birds were fed
a mixture of small grains intended for finches, which con-
tained two kinds of millet (yellow and red), canary grass,
niger seed, agrimony, husked oats and seeds of weeds and
grasses. The birds had constant access to fruits and ve-
getables (grated apple, carrot and beetroot) and to herbs
(chickweed, ribwort plantain and dandelion). In addition,
during the breeding period the birds’ diet was supplemen-
ted with germinated millet, an egg mixture, mealworm
larvae, and cuttlefish. Half-open nest boxes with dimen-
sions of 15X 15x 15 m were used for breeding. The ob-
servations were carried out on 5 pairs of birds that reared
two broods per year. At the beginning of March, the birds
intended for breeding were placed in the aviary at the
same time. After about 9 days pairs were formed, which
were then observed. They were provided with 12 half-
open nest boxes in order to avoid conflicts during the
choice of a nesting site. The zebra finch pairs displayed
a number of interesting mating behaviours, which lasted
about a week before the first egg was laid. Because the
birds were kept in a small colony, they could be stimu-
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lated to breed simultaneously. This resulted in nearly sim-
ultaneous egg-laying by the females, observed as early as
the fourth week of March. Both birds in the pair incub-
ated the eggs, sharing the duty in turns. The first chicks
hatched about 2 weeks after the first egg was laid. Newly-
hatched zebra finches are blind, naked and incapable, and
thus completely dependent on the adult birds that tend
to them with care, allowing them to grow very rapidly.
After 3 weeks, the young left their nests, but they were
additionally fed by their parents for about two weeks.
After this period, the young were separated from the adult
birds, because the males were becoming aggressive to-
wards them. This also stimulated the females to breed
again. The second breeding period immediately followed
the first and proceeded in the same manner. When the
young from the second brood had left the nests, they were
also separated from the adult birds, and all nest boxes
were removed from the aviary so as not to stimulate the
birds to further breeding. The egg mixture was also elim-
inated from the birds’ diet. After the two breeding peri-
ods had been completed, the aviary was divided into two
parts by a mesh partition and the adult males were sep-
arated from the females to allow the birds to regain their
condition after breeding and to prevent further breeding.
Owing to constant eye contact, the birds did not change
partners and carried out subsequent breeding in the same
configurations. In the part of the aviary with females, isol-
ated scattered eggs were occasionally found during in-
spection and cleaning; these were immediately removed.
Analysis of breeding was based on the following para-
meters: number of eggs laid, number of chicks hatched,
and number of chicks reared from 2 broods per year by
each pair. Statistical analysis of the results was performed
by the chi square test (x2) at P < 0.05.

RESULTS AND DISCUSSION

The zebra finch reproduces very well in a group, provided
that there are more nest boxes than males. When the birds
are ready to breed, the male begins his courtship display.
It hops and steps around the female while singing a mat-
ing song that resembles the sound of a children’s toy horn,
whereas outside the breeding period its song is usually
a short nasal trill. When the female accepts the court-
ship of a potential partner, she squats, vibrates her tail
and chirps. This is a signal for the male that the female
is ready to mate. The pair copulates repeatedly through-
out the day. To build a trough-shaped nest, zebra finches
use hay, coconut fibres and feathers, mainly white ones,
which the male delivers to the nest even when the female
is incubating the eggs. During our observations, the fe-
males laid 3 to 6 eggs depending on their age. The female
and the male incubate the eggs in turns. The incubation
period is about 14 days. The chicks stay in the nest less
than 3 weeks, and 5 weeks after hatching they are fully
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Table 1. Age of birds at the start of observations (2014)

Tabela 1. Wiek ptakow w chwili rozpoczgcia obserwacji (2014)

Age of birds in each pair (in months)
Wiek ptakow w poszczegolnych parach (miesiace)

1 2 3 4
3 ? 3 ? §) ? 3 ? 3 ?
10 12 10 24 18 12 12 18 24 24

independent and ready to be separated from their par-
ents. During the breeding period, no irregularities were
found in the breeding of the zebra finches and no signi-
ficant obstacles preventing rearing of the young were en-
countered. The only hindrance to normal breeding of the
zebra finches was the colour of the plumage. The pair-
ing of albino individuals resulted in the death of embryos
in the eggs or hatching of underdeveloped and crippled
chicks, which soon died due to congenital malformations
or of hypothermia, as they were rejected by the adults.
This was because the individuals carried recessive albin-
ism genes, which in combination were also lethal genes
causing the death of the chicks.

Table 2 shows the number of eggs laid by female
zebra finches each year and in two breeding periods per
year. Female zebra finches laid from 2 to 6 eggs in one
breeding season. The table shows that the number of eggs
laid did not differ between broods. In each case, how-
ever, the females laid 1-2 more eggs in the second breed-
ing period. Significant differences were found between
the numbers of eggs laid by the females of individual
pairs (% = 35.05). The most eggs were laid by the fe-
male from pair 5. Over 5 years the female of this pair laid
50 eggs altogether, of which only one was unfertilized
(Table 3), and only one chick died after hatching (Table
4). However, these differences were not statistically con-
firmed by the chi square test, in which values of 20.82 and
2.48, respectively, were obtained. This pair reared a total
of 48 healthy chicks, which was 16 more than pairs 1 and
2, and 19 more than pair 4. Pairs 1, 2 and 4 reared sim-
ilar numbers of healthy chicks (29-32). The most deaths
were observed for pair 3, a pair of albino birds. In this
case, of 19 eggs laid, only 10 were fertilized, and none
of the hatched chicks survived to the 5th day, so that no
chicks were reared by this pair of zebra finches. The main
cause of death in the chicks was anatomical defects. The
chicks were hatched lame and weak or died while still in
the egg. This was probably because the birds were closely
related, as well as due to the white (recessive) colour of
the plumage, which passed on to the young by both par-
ents results in lethality.

Figure 2 shows that irrespective of the age of birds, in
each case better reproductive parameters were observed
in the second breeding period. However, the best results
were obtained in the fifth year of observation, which may
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have been linked to their age and the experience acquired
during previous breeding periods.

The zebra finch achieves sexual maturity at 4 months
of age. Female zebra finches usually lay 4 to 6 white
eggs weighing about 1 g or slightly less [Jabtonski 1998].
According to Sossinka [1980], zebra finches reach sexual
maturity as early as 2-2.5 months, with females matur-
ing a bit later. In observations by Moghal and Farooqui
[2017], the females of zebra finch pairs laid 3—4 eggs, and
the breeding results varied depending on the conditions
they were raised in. Reproductive success was observed
in pairs that were kept in separate cages, which elimin-
ated the desire to defend their nests and interfere with one
another. These behaviours were observed when several
pairs were kept in one cage, which negatively influenced
breeding. This was not confirmed by our research, as the
pairs were kept in one aviary and no aggressive behaviour
was observed. According to Gorman et al. [2005], in ad-
dition to the quality of the eggs themselves, the condition
of the hatched offspring and the success of the brood can
also be influenced by incubation behaviour. The authors
observed lower embryo mortality in eggs incubated by
parents with better health. In addition, the chicks incub-
ated by the parents in better condition weighed more than
the chicks incubated by parents whose state of health was
poorer. Moghal and Farooqui [2017] observed that dom-
inant pairs achieved greater reproductive success. There
were also differences in the body weight of the chicks,
with newly hatched females weighing more than males
[Gorman et al. 2005]. Increased aggression may be ob-
served during the zebra finch breeding season, more so
in males than in females, due to the need to protect the
nesting sites. Furthermore, each pair attempts to keep an
appropriate distance from other members of the colony
[Case 1986 , Tynes 2010]. However, aggression is associ-
ated with rivalry within the same gender. Males are more
aggressive towards males and females towards females
[Pfaff 2002]. A hierarchy is also established in the flock,
resulting in the formation of a dominant pair and subor-
dinate pairs [Favati et al. 2014].

According to Zann and Rossetto [1991] and Zann
[1996], the zebra finch begins incubation after laying the
first egg, which leads to asynchronous hatching and gives
a significant advantage to earlier chicks in competition
for food provided by their parents [Glassey and Forbes
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Table 2. Number of eggs laid by zebra finch females in two breeding periods each year

Tabela 2. Liczba zniesionych jaj przez samice amadyny zebrowatej w dwoch okresach legowych, w kolejnych latach

uzytkowania
Pair 1 Pair 2 Pair 3 Pair 4 Pair 5 Total
- Para 1 Para 2 Para 3 Para 4 Para 5 Ogolem
ear
Rok uzytkowania st brood 2nd 1st brood 2nd 1st brood 2nd 1st brood 2nd 1st brood 2nd 1st brood 2nd
Ileg brood Ileg brood Ileg brood Tleg brood Ileg brood Ileg brood
I leg I leg I leg I leg I leg I leg
1 3 5 2 4 5 5 4 4 3 4 17 22
2 4 4 3 3 4 5 3 4 4 4 18 20
3 4 6 3 4 - - 2 4 6 6 15 20
4 3 4 4 6 - - 4 5 5 6 16 21
5 4 6 5 6 - - 5 6 6 6 20 24
18 25 17 23 9 10 18 23 24 26 86 107
Total — Ogoétem
43 40 19 41 50 (o = 35.05%)
Test value i
Wartos¢ testu o2 0.310 0.409 0.050 0.407 0.151 0.210
*Differences significant at P < 0.05.
*Réznice istotne przy P < 0,05.
Table 3. Number of chicks hatched in two breeding periods each year
Tabela 3. Liczba wyklutych pisklat w dwoch okresach lggowych, w kolejnych latach uzytkowania
Pair 1 Pair 2 Pair 3 Pair 4 Pair 5 Total
v Para 1 Para 2 Para 3 Para 4 Para 5 Ogodtem
ear
Rok uzytkowania 1st brood 2nd Ist brood 2nd 1st brood 2nd 1st brood 2nd 1st brood 2nd Ist brood 2nd
Tlee brood Tleg brood Tleg brood Tlee brood Tleg brood Tleg brood
1l leg I leg I leg I leg I leg I leg
1 2 4 2 4 2 3 3 4 3 4 12 19
2 3 3 2 3 2 3 3 4 4 4 14 17
3 3 5 2 3 - - 2 3 5 6 12 17
4 3 4 4 5 - - 3 4 5 6 15 19
5 4 6 4 5 - - 5 6 6 6 19 23
15 22 14 20 4 6 16 21 23 26 72 95
Total — Ogoétem
37 34 10 37 49 (* =20.82)
Test value i (p) 0.399 0.237 0.00 0.04 0.141 0.425
Warto$¢ testu x> (p) (p=10.982) (p=10.993) (p=1.00) (p=0.999) (p=0.008) (p=0.980)
Table 4. Number of chicks reared in two breeding periods each year
Tabela 4. Liczba pisklat odchowanych w dwoch okresach lggowych, w kolejnych latach uzytkowania
Pair 1 Pair 2 Pair 3 Pair 4 Pair 5 Total
v Para 1 Para 2 Para 3 Para 4 Para 5 Ogolem
ear
Rok uzytkowania st brood 2nd 1st brood 2nd Ist brood 2nd 1st brood 2nd 1st brood 2nd 1st brood 2nd
Tleg brood Tleg brood Tleg brood Tleg brood Tleg brood Tleg brood
1 leg I leg 1 leg I leg 1 leg I leg
1 1 3 2 4 0 0 2 3 3 4 8 14
2 2 3 2 3 0 0 3 3 4 4 11 13
3 3 4 2 3 - - 2 3 5 6 12 16
4 3 4 3 5 - - 2 4 5 6 13 19
5 4 5 4 4 - - 5 5 6 5 19 19
13 19 13 19 0 0 14 15 23 25 63 81
Total — Ogoétem
32 32 0 32 48 (% = 2.480)
Test value i (p) _ _ 0.000 0.576 7.020 1.269
Warto$¢ testu > (p) 0.489 (p=0.974) 0457 (p=0.977) (p=1.00) (p=0.965) (p=0.135) (p=0.866)
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2002]. Hatching asynchrony has been shown to be more
common in aviaries than in the wild [Amundson and
Slagsvold 1991, Zann 1996]. Research by many scient-
ists indicates that chick development can be controlled
by parents in various ways. There have been cases show-
ing that the order in which eggs are laid is correlated
with their size, which allows a ranking to be established
among the chicks, increasing the chances of survival of
selected chicks [Adkins-Regan et al. 2013, Deeming and
Reynolds 2015]. The first three days are decisive for the
survival of young chicks [Boruszewska et al. 2007]. The
parents do not begin to feed the chicks until the day after
hatching [Zann 1996]. Chicks that want to draw attention
to themselves move their head and neck and emit their
own characteristic sounds [Ferens and Wojtusiak 1960].
According to Ikebuchi et al. [2017], the mortality rate of
chicks depends on their birth weight. The authors noted
the majority of deaths before the 7th day of life, and the
rest between 15 and 20 days of age. The chicks that died
had a lower birth weight than the hatchlings that sur-
vived. However, observations by Ikebuchi et al. [2017]
show that the differences in weight do not lead to dis-
crimination by the parents, due to the camouflage effect
of the down, which makes it almost impossible to distin-
guish the younger birds from older hatchlings when they
are all in the nest. However, differences in the weight of
the hatchlings have a lasting effect, and this dispropor-
tion persists in adult birds, which may give heavier birds
an advantage, e.g. in finding a partner and in ultimate re-
productive success [Haywood and Perrins 1992, Tkebuchi
and Okanoya 2006]. Chick rearing results and survival
may also be affected by the beak, its size and colour, and
the width of the opening during begging [Ikebuchi et al.
2017].
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According to Goliike et al. [2016], the olfactory abil-
ities of the zebra finch are noteworthy. Near the end of
the incubation period (at about 10 days), female birds
of this species are able to distinguish their own eggs
from those placed in the nest by other birds. The fe-
males were observed to devote more time to them and
stay closer to them. The tenth day of incubation, when
the female is able to recognize her own eggs, is early
enough that the chicks are not yet hatched, and the par-
ents can devote the time and energy required to incub-
ate and rear them to their own offspring [Monaghan and
Nager 1997]. It is also believed that during embryonic
development eggs emit volatile compounds that depend
on the sex of the embryo [Webster et al. 2015], which
probably allows females to identify the sex of the chicks.
Observations by Wada et al. [2018] indicate that incub-
ation temperature can potentially affect the sex, pheno-
type, body condition and survival of the offspring. Birds
can stimulate these conditions by varying the time spent
sitting on the eggs, adjusting it to the ambient temperat-
ure. Boruszewska et al. [2007] have obtained fairly low
hatching results, at a level of 34%, which the authors
suppose may have been linked to environmental condi-
tions and weather, and above all to rainfall. In addition,
chicks living in captivity have been shown to have faster
rates of growth and plumage development than chicks
under natural conditions, perhaps due to the increased
availability of food [Boruszewska et al. 2007]. Research
by many authors shows that birds can control the sex
of their offspring depending on the prevailing environ-
mental conditions [Sheldon et al. 1999] and availability
of food resources [Bradbury and Blakey 1998, Kilner
1998, Rutkowska and Cichori 2002]. This dependence
was evident in breeding when food availability was lim-
ited; the proportion of males was higher, because females
are more vulnerable to malnutrition and have higher mor-
tality rates both as chicks and as adults [de Kogel 1997,
Kilner 1998]. Male chicks were found to be heavier
than females [Rutkowska and Cichon 2002], but nearly
all female chicks hatched, while hatching of males was
less successful. Kilner [1998] speculates that eggs con-
taining female embryos are laid earlier because females
are more vulnerable than males, and by hatching earlier
they can better compete for food. Research by Williams
and Christians [2003] found that the weight of eggs was
not affected by the age of birds, but was dependent on
the birds’ diet. This has also been confirmed in studies
by other authors [Selman and Houston 1996, Williams
1996]. Older birds have been shown to have shorter inter-
vals between breeding periods [Williams and Christians
2003], and the number of eggs laid increased with age,
but only in the case of birds receiving a low-quality diet.
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CONCLUSIONS

Most of the zebra finch pairs observed had very good
reproductive parameters; only a pair of albino individu-
als did not successfully rear any offspring in any of the
breeding seasons. The reproductive parameters for the
second brood (IT) were higher than for the first brood (I)
in the entire study period. The present study provides the
basis for further observations of the breeding and incuba-
tion behaviour of zebra finches and may constitute com-
parative material for this type of research conducted in
nature.
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OCENA LEGOW AMADYNY ZEBROWATEJ (TAENIOPYGIA GUTTATA)
W HODOWLI AMATORSKIEJ

STRESZCZENIE

Celem pracy byla ocena legéw amadyny zebrowatej utrzymywanej systemem stadnym w wolierze wewnetrzne;j
w hodowli amatorskiej. Badania przeprowadzono w amatorskiej hodowli na terenie wojewddztwa mazowieckiego
w latach 2014-2018. Obiektem badan byto 5 par amadyny zebrowatej (Taeniopygia guttata), utrzymywanych w wo-
lierze wewnetrznej. Przeprowadzona w pracy analize legéw oparto na wskaZnikach: liczba jaj ztozonych, liczba
pisklat wyklutych oraz liczba pisklat odchowanych z 2 legéw rocznie. Obserwowane pary amadyn przedstawiaja
zréznicowane wskazniki reprodukcyjne. Stwierdzono réznice pomigdzy poszczegdlnymi parami ptakéw dotyczace
zar6éwno ilosci zniesionych jaj w legu, jak i ilosci odchowywanych pisklat. Wigkszo$¢ obserwowanych par zeberek
charakteryzowata si¢ bardzo dobrymi wskaZnikami reprodukcyjnymi, jedynie para zlozona z dwdch osobnikéw
albinotycznych nie dochowata si¢ potomstwa w zadnym z sezonéw lggowych.

Stowa kluczowe: amadyna zebrowata (Taeniopygia guttata), wskazniki reprodukcyjne
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