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Abstract

White-nest swiftlet (Collocalia fuciphaga) has a high export economic value. The nest is
produced from the saliva of the swiftlet. Presently, its method of producing swiftlet chick is
through the natural breeding process. Until now, white-nest swiftlet has not been cultivated so
that the method of procuring Swiftlet chicks is still using the parent. Therefore, to see the
prospects for the cultivation of this bird, another way is needed to procure swiftlets by incubating
the eggs using an incubator and looking at the physical characteristics of the eggs. This study
aims to examine the performance of white-nest-swiftlet eggs in natural and artificial hatching in
producing swiftlet chicks. The method was used the descriptive analysis method and t-test. The
physical characteristics obtained were an average egg weight of 1.94+0.13 g, egg diameter
13.28+0.56 mm, egg length 21.01+0.78 mm, shell thickness 0.14+0.02 mm. Artificial hatching
results obtained were 83%, hatchability 44%, and hatching weight 1.37+0.13 g. Age of
embryonic death obtained early: 38.5%, middle: 9.8%, late: 21%. Natural hatching resulted in
100% fertility, 100% hatchability, hatching weight 1.42+0.11 g., and 0% mortality. Artificial
hatching is an alternative for developing white nest-swiftlet.
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INTRODUCTION

Indonesia is the world's largest producer of Edible Bird Nest (EBN), with production
reaching 79.55 percent of world production (Nasution et. al., 2020). Nests made from swiftlet's
saliva are believed to contain health benefits. Currently, EBN is widely using as healthy food due
to its high nutritional values and therapeutic benefits. The market value of EBN ranges from $1
000 to $10 000 per kilogram depending on its grade, type, and origin (Looi and Omar, 2016).

The swiftlet business is currently being cultivated by many ranchers, but it is still limited
to preparing a house where swiftlet breeds (Mursidah et al., 2020), without any breeding or
feeding process. Swiftlet farming is conducted in man-made buildings (birdhouses) that imitate a
cave-like environment to provide alternative nesting sites and attract the swiftlet birds. The
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ranchers do not control the birds’ movement, breeding, or even their diets. (Chua and Zukefl,
2016).

Swiftlet nests are used by swiftlet mothers to lay their eggs, incubate the eggs until they
hatch, and a place to care for their young until they can fly on their own. The swiftlet's nest will
be harvested by the community for sale (Suarni et al., 2019) to use as medicine or luxury
ingredient in foods (Ito et al., 2021). In the harvesting process, three methods can be used;
firstly, the nest is harvested when the eggs have not been laid. The second method is harvested
when the eggs are already there or when the eggs are incubated by the mother and the third
method is harvested when the swiftlet chicks are big and can fly on their own.

Nests harvested when the eggs have not yet come out are of good quality and clean, but
usually the size of the nest is small, so production is also low. If the harvest is carried out when
the eggs have hatched or the swiftlet chicks have flown, a dirty nest will be obtained because it is
polluted by the rest of the eggshell and the swiftlet's droppings and the price of this nest is
cheaper. The nest of hatching quality looks dirty because it is contaminated with eggshell residue
and feces of swiftlet chicks (Busono, 2004).

To get maximum production and good nest quality, nests are harvested when the eggs
have been laid are often called discarded egg harvests (Rajardjo and Sinurat, 1998). However, if
the harvesting of eggs is continuously carried out in an uncontrolled manner, ie without allowing
the swiftlet to produce offspring, the population will decrease because there is no regeneration.
Careless harvesting techniques have diminished the swiftlet population and the production of
swiftlet nests, threatening its sustainability (Connolly, 2016). One effort to solve this problem is
by developing swiftlet farming (Mursidah et. al., 2020).

Therefore we need a method that can maintain and even increase the population while
still able to get good quality nests using artificial hatching. In addition, incubating swiftlet eggs
carried out by the incubator will make the swiftlet will immediately produce nests again.

In swiftlet farming, three things must be considered, namely increasing the swiftlet
population, increasing nest production, and improving nest quality. Through artificial incubation
hatching, the swiftlet will continue to produce neat rather than incubatory the eggs To get them
can be done by artificial hatching method. The hatching of swiftlet eggs should not be carried out
by the swiftlet mother so that the swiftlet mother strives to continue to produce nests (Saepudin,
2007). The increase in population by artificially incubating eggs will encourage birds to make
nests again, thus it is expected that the number of nest harvests in each year will increase. This
study aims to assess the success rate of the artificial hatching method for producing swiftlet
chicks.

MATERIALS AND METHODS
Experimental Condition

This research was carried out at the Swiftlet's House at a temperature of 26-28°C,
humidity 85%. The eggs used were harvested at the same time. Eggs selected according to the
following criteria: normal shape, selected, clean shell condition, not cracked. A total of 300 eggs
were used for the artificial incubation. While the natural hatchery takes data from 5 nests filled
with two eggs each in the swiftlet house.
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Automatic turning eggs according to user settings, moving eggs are like a parent turning
the eggs by being shifted automatically. Temperature and humidity were detected through a
digital display mounted on the outer wall of the machine.

Placement of eggs is done in a horizontal position as the eggs were naturally in the
swiftlet nest. The hatching temperature used imitates the temperature of the swiftlet parent,
which is 35-36°C, and humidity set at 70%. The weather has no effect on the temperature of the
eggs at the time of incubation of the mother. The temperature in the room is very influential
when the eggs are being left by the mother for a relatively long period (Erham, 2009). Candling
is done on days 4-7 to find out how many fertile eggs. Meanwhile, to determine the mortality
rate on the 25th day, eggs that did not hatch were cruck individually to determine the mortality
rate in the early, middle, and late stages of embryonic death. Eggs that do not hatch at the end of
the incubation period are broken down for macroscopic examination to determine early
embryonic death (between days 0-7 of incubation), intermediate embryonic death (between days
8-14 of incubation), or late embryonic death (between days 15-17 of the incubation period) at
incubation period and at the time of piping) (Taha, 2011).

Research Methods

The variables observed in this study were egg length, egg width, egg weight, shell
thickness, as initial data to determine the performance of eggs to be hatched. At the hatching
stage, observations were made of the fertility rate, hatchability, hatching weight, and age at the
death of the embryo. Fertility was calculated based on the number of fertilized eggs divided by
the number of eggs hatched, while hatchability was the number of eggs hatched compared to the
number of fertile eggs and was expressed as in percent.

Number of early embryonic

Rate of Early embryo mortality (%)= mortalities x 100%
Total number of fertile eggs
Number of mid-embryonic

x 100 %

Rate of middle embryo mortality (%) = mortalities
Total number of fertile eggs

Number of late embryonic mortalities y 100 %

Rate of Late embryo mortality (%)= Total number of fertile eggs

Embryo temperature is considered to be an important factor influencing embryonic
development, hatchability, and performance after hatching (Lourens et. al., 2005). Embryos are
very sensitive to lower or higher hatching temperatures, lower hatching temperatures will slow it
down, and the higher the incubation temperature will accelerate the growth and development of
the embryo (Elsayed, 2009). The data was discussed descriptively and a t-test was performed.
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RESULTS AND DISCUSSION

Quality of Swiftlet Eggs (C. fuciphaga)

The results of observations of the quality of swiftlet eggs obtained varied (Table 1). A
total of 10 eggs were measured and weighed, the average egg weight was 1.94+0.13, with a
range of 1.72-2.12 g. when compared to the weight of quail eggs, the weight of swiftlet eggs is 5-
6 times the weight of quail eggs. The results showed that the average egg weight was 11.18+0.79
g/egg (Rania, 2017). Physically, the color of the swiftlet eggs is pure white (Figure 1). Several
characteristics, including egg weight, eggshell thickness, eggshell pore characteristics, egg shape
index, and egg content consistency are very important for embryonic development and
satisfactory hatching achievement (Alasahan and Copur, 2016).
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Figure 1. White-Nest Swiftlet's egg (A), mother of a white-nest swiftlet swallow incubating
her eggs (B), and artificial hatchery (C) (Source: Amin documentation, 2021)

The average weight of swiftlet eggs is 1.92 g ranging from 1.68-2.19 g (Susanti, 2002). There
is a slight difference that occurs because variations in egg age and egg origin. The diversity of
egg weights according to Oktalina (1998) can occur due to the different ages of the eggs, a long
period will cause a lot of evaporation which causes the swiftlet eggs to have a low weight, white
swiftlet eggs have a lower weight, while the white swiftlet eggs have a lower weight. Reddish
white or pink has a high weight. Egg weight used in hatching is an important aspect that must be
considered egg weight has a positive correlation with hatching weight which can be used as an
indicator of hatching weight (Okatama et. al., 2018).

Egg width from the results of this study was obtained 13.28+0.56 with a range of 12.2-
14.1 mm. While the average egg length is 21.01+0.78 mm, with a range of 20.2-22.7. This is by
the results of research conducted by Oktalina (1998) which showed that the width of the eggs
ranged from 12.20 to 14.50 mm.

Tabel 1. Quality of swiflethatching egg (Collocalia fuciphaga)

Parameter Range Average

Egg Weight (g) 1.72-2.12 1.94+0.13
Egg Width(mm) 12.20-14.1 13.28+0.56
Egg Length (mm) 20.2-22.7 21.01+0.78
Shell Thickness (mm) 0.11-0.17 0.13+£0.02

The eggshell protects the embryo inside the egg, so its thickness affects the embryo
(Maurer et al., 2015). If it is too thin, the egg will break easily, while if it is too thick, it will be
difficult for the swiftlet chicks to do the pipping, resulting in the death of the embryo in the egg.
The average thickness of the shell from the results of this study was 0.13+0.02, with a range of
0.11-0.17 mm.

Swiftlet Egg Hatching (C. Fuciphaga)

To determine the hatching quality of eggs, it is measured by the percentage of fertility,
hatchability (Igbal et al., 2014), hatching weight, and mortality. Fertility is measured by how
many eggs are fertilized, which usually can be determined by observing the eggs on the third day
of hatching (Adegbenjo et al., 2012). If blood spots and blood vessel tissue are found, the egg
contains an embryo (Richard, et al., 2018).

From the results of hatching, swiftlet eggs obtained a fertility rate of 83%. While the
fertility rate obtained by Saepudin (2007), amounted to 78.83%. The high fertility rate was
obtained because, in addition to the egg-laying period, the number of eggs was only a pair, the
frequency of mating in swiftlets was also quite high. The frequency of mating behavior increases
until the nest-building process is complete (29 times/day), during the nest-building phase, the
frequency of swiftlet's mating behaviour has an average of 11.62 times/day (Mardiastuti, 1998).
Fertility is also affected by the age of the birds. The fertility in the first year is usually lower,
reaches its peak in the second or third year, and declines gradually (Bogenfurst, 2017). The
fertility of the eggs is affected by genetics, female, age, sex ratio, yolk size, number of
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production cycles, temperature, light, sexual behavior, nutrition, housing system, and health of
the birds (King’ori, 2011; Salamon, 2016).

Hatchability is the percentage of eggs that hatch divided by the number of fertile eggs.
Hatchability is the percentage of fertile eggs that hatch (King'ori, 2011; Taplah et. al., 2018). The
hatchability of swiftlet eggs in the artificials in this study was 44%, compared to natural hatching
of 100%. Busono's research (2004) found that the hatchability of swiftlet eggs in the original nest
was 100%, the artificial nest was 85%, and the incubator was 90%. The results obtained by
Busono were very high in artificial hatching, but when viewed from the number of eggs hatched
only 20 eggs. This low hatchability may be caused by various factors, mainly because the eggs
fail to hatch due to the large number of eggs produced by young parents. This uncontrolled
broodstock also did not lay eggs at the same time and was taken randomly. Factors that affect
hatchability include strain, broodstock age, ration nutrients, eggs (weight, quality, storage), and
hatching machine temperature (King'ori, 2011).

Tabel 2. Performance C. fuciphaga white nest swiftlet on artificial and natural hatching

Parameter Artificial Natural
Fertility Rate (%) 83.0 100
Hatchability Rate (%) 44.0 100
Hatch Weight (g) 1.37+0.12 1.42+0.11
Embryo Mortality Rate
Early (%) 38.5 0
Middle (%) 9.8 0
Late (%) 21.0 0

Newly hatched swiftlets are reddish with a very weak condition but already can grip and
sound loud enough. The weight of the newly hatched swiftlet chicks in this study was 1.37+£0.13
(9), with a range between 1.21-1.6 g. The results of weighing the swiftlets are almost the same
as those of Saepudin (2007), ranging from 1.25-1.66 g. The results of the observation of the
average hatching weight and the t-test analysis in table 3. showed that there was no significant
difference between the natural and artificial hatching weight observations.

Tabel 3. The results of hatching weight average
Average (Q)
Natural Artificial
Hatching weight 1.42 1.37 0.942"™
ns:non significant

Parameter T.count

Natural hatching weight yielded the highest yield of 1.42 g, and the lowest was artificial
hatching weight of 1.37 g. Early mortality is the death of the embryo at the beginning of
hatching, which is the day the egg is put into the incubator until the 10th day. At this stage the
embryo mortality is quite high, 38.5% because the early hatching period is critical embryonic
organs are developing. In addition, taking eggs from the mother's nest for hatching takes time in
transit. Meanwhile, the middle mortality was 9.8%, and the late mortality was 21%. Most causes
and problems associated with poor hatchability are early embryonic death, egg rots, broken yolk,
dead in shell chicks, prolonged pre-incubation storage, poor breeder nutrition, breeder age,
incubator, and hatchery malfunctions (Malecki et. al., 2005).
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The hatching period experiences a critical period at the beginning of the incubation
period when the circulatory system develops, while at the end of the incubation period there is a
physiological change from the allantoic respiratory system to air bubbles (North and Bell, 1990).
Many failures in hatching occur in the critical period, namely the first three days after the eggs
were incubated and the last three days before hatching. There are two critical periods during the
incubation process in poultry, with the peak of death occurring in early embryonic life, and
shortly before hatching (Bogenfurst, 2004).

CONCLUSION

The performance of swiftlet eggs natural hatching was higher (100%) than artificial, with
a fertility rate of 83%, hatchability of 44%, and mortality rates obtained early: 38.5%, middle:
9.8%, late: 21%.
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