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ABSTRACT

The Java-native bronze featherback (Belida Jawa), Notopterus notopterus, has
been designated as a protected species under limited protection status by the Decree of
the Minister of Maritime Affairs and Fisheries of Indonesia No. 83 of 2024, with captive
breeding efforts undertaken for conservation and aquaculture to meet increasing
consumer demand. This study provides a preliminary evaluation of artificial
fertilization techniques in N. notopterus, focusing on hormone-induced spawning using
Ovaprim™, The objective was to determine the effectiveness of hormone injection,
optimal egg stripping timing, and hatching success under controlled water quality
conditions. Two female broodstock received different dosages of Ovaprim™, and
successful egg stripping was conducted after a 41-hour latency period. Fertilization
rates of 30% and 11.23% were observed for the first and second females, respectively;
however, hatching success remained extremely low at 0.52% for the first female, with
no larvae hatching from the second. Despite maintaining water quality parameters such
as temperature, pH, conductivity, and total dissolved solids within acceptable limits, the
poor hatching rate suggests that additional factors, including ammonia concentration
and dissolved oxygen levels, may have impacted embryonic development. This study
establishes a foundational basis for artificial reproduction in N. notopterus, emphasizing
the need for further research to optimize hormone protocols, sperm viability, and
environmental conditions. These findings contribute to the advancement of aquaculture
strategies for the conservation and sustainable management of this ecologically
important species.
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INTRODUCTION
The bronze

featherback

increasing pressures on natural populations

(Notopterus due to habitat degradation and overfishing of

notopterus) is a freshwater fish species known
for its unique morphology and ecological
significance in Southeast Asian aquatic
ecosystems. This species exhibits a complex
reproductive biology characterized by gradual
spawning, where mature oocytes are released
over an extended period rather than all at once
(Muslim et al., 2024). On the other hand,
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this fish may lead to a decline in its wild
populations. The dominance of smaller total
length in captured bronze featherback, with an
spawning potential ratio (SPR) value of 5%,
indicates a threat to population sustainability,
which requires an SPR value greater than 30%,
achievable if the exploited fish reach a total
length of 80 cm (Warsa et al., 2018).
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Additionally, the Java-native  bronze
featherback (Belida Jawa) has been designated
as a protected species under limited protection
status, as outlined in the Decree of the Minister
of Maritime Affairs and Fisheries of the
Republic of Indonesia No. 83 of 2024. Captive
breeding has been conducted for this species as
part of conservation efforts and aquaculture
practices to meet the growing consumer
demand (Yanwirsal et al., 2017).

Several efforts to breed bronze featherback
in captivity have been successfully conducted,
including spontaneous spawning methods
(Setijaningsih et al., 2018; Srivastava et al.,
2010; Yanwirsal et al., 2017); however,
artificial fertilization has not yet been
attempted. The advantages of artificial
fertilization over spontaneous spawning
methods include enhanced control over
reproductive processes (Kucharczyk et al.,
2024), vyear-round breeding opportunities
(Andriani et al., 2023), the ability to select
superior breeding stock (Kucharczyk et al.,
2024), reduced risk of disease transmission
(Andriani et al., 2023), and opportunities for
research and development (Zamri et al., 2022).

Artificial fertilization techniques have been
widely studied in various fish species, with
hormone-induced spawning being a common
method to enhance reproductive success in
captivity (Zamri et al., 2022). The use of
hormonal treatments, such as Ovaprim™, has
been shown to effectively induce ovulation and
spawning in several fish species (Budi et al.,
2024, 2023, 2020; Warni et al., 2024),
including those within the Notopteridae family
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(Setijaningsih et al., 2018; Srivastava et al.,
2010). However, the specific application of
these techniques to bronze featherback, such as
hormone administration, gamete stripping, and
fertilization, remains underexplored.

This study aims to evaluate the
effectiveness of hormone injection techniques
for artificial fertilization in bronze featherback
and to assess the subsequent hatching success
under controlled water quality conditions. This
preliminary study will provide valuable
insights into the reproductive biology of
bronze featherback and contribute to the
development of effective aquaculture practices
for this species. By establishing a foundation
for artificial spawning techniques, this
research seeks to enhance the sustainability of
bronze featherback populations and support
conservation efforts in their natural habitats.

MATERIALS AND METHODS
Broodstock Selection

The broodstock of bronze featherback used
in this study were obtained from Rawa Pening,
Sumurup Hamlet, Asinan Village, Bawen
District, Semarang Regency; and were selected
based on their maturity (Figure 1.). On October
4, 2024, two mature female broodstock were
chosen based on their swollen, soft abdomens,
which signified they were ready for ovulation.
The weight of the females was recorded at 188
g and 106 g. Additionally, three male
broodstock with mature gonads were selected,
identified by the reddish coloration of their
genital papillae and the ease with which semen
could be expressed upon abdominal pressure.
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Figure 1. Mature bronze featherback (N. notopterus) broodstock; a) lateral view of female, b) ventral view of female, c)
male (red circle indicates male genitalia).

Table 1. Female broodstock weight, hormone dosage, injection times, and water quality during hormonal induction for
bronze featherback (N. notopterus) propagation using intramuscular Ovaprim™ injections.

Ovaprim™ doses

Injection time (PM)

Water quality

(ml)
Female Weight  First Second First Second Temperature pH Conctivity Total
(9) injection  injection  injection injection (°C) (mS) dissolved
solid
(ppm)
1 188 0.05 0.10 12.00 10.00 27.6-28.0 6.3-
2 106 0.03 0.07 1200  10.00 71 008009 4650

Hormone Injection

On October 5, 2024, hormone injections
were administered to the selected mature
female broodstock to induce spawning; male
were not induced. The hormone Ovaprim™
was used, and the dosage was calculated based
on the body weight of the females. Two
distinct dosages were used, with 0.8 mL/kg
administered to the first female weighing 188
g, and 1.0 mL/kg given to the second female,
which weighed 106 g (modified from
Setijaningsing et al., 2018). Specifically, the
dosage calculations resulted in 0.15 mL of
hormone for the first female and 0.10 mL for
the second.

The hormone injections were delivered
intramuscularly in two stages. The first
injection, accounting for 30% of the total
dosage, was administered to the left dorsal
muscle, while the second injection, comprising
the remaining 70%, was given to the right
dorsal muscle (Figure 2). The interval between
the two injections was set at 10 hours to

Priyadi et al/ JOAS, 10(1): 56-65

optimize the spawning induction process. All
data related to the hormone injections,
including the female broodstock weight,
hormone dosage, injection times, and water
quality during hormonal induction, are
presented in Table 1.

Stripping and Fertilization

Stripping was performed on October 6,
2024, following an assessment of the latent
period after hormone injection. The first
attempt to strip the fish began 12 hours after
the second injection, but no eggs were released
at that time. It wasn't until 41 hours later that
stripping was successful, although the eggs
exhibited signs of hydration, indicating that
ovulation had been delayed.

For egg collection, two different types of
containers were used: a wide tray and a bowl
(Figure 3). The wide tray allowed the eggs to
be distributed more evenly, preventing them
from clumping together, while the bowl, with
its narrow surface area, caused the sticky eggs
to cluster.
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Sperm from the male broodstock was used where sperm was first spread over the eggs
to fertilize the eggs in both the tray and bowl. before water was added to activate the sperm.
The dry method was employed for fertilization,

W

Figure 2. Hormone injection for propagation induction in bronze featherback (N. notopterus) administered
intramuscularly; a) first injection on the left dorsal side, b) second injection on the right dorsal side.

Figure 3. Stripping of bronze featherback (N. notopterus) to release eggs, using two types of egg collection containers;
a) tray with a wide surface area, b) bowl with a narrow surface area.

Table 2. Latency period and condition of bronze featherback (N. notopterus) during induction, observed through egg

stripping.
Latency period (h
Date after second Fish condition
injection)
6 October 2024 12 No significant development observed in the abdominal and genital
areas
6 October 2024 13 The abdomen was more swollen and softer, but no eggs were released

when stripping was applied.
The condition was the same as in the second check, leading to the
6 October 2024 14 preliminary conclusion that ovulation was delayed, and the fish was
quarantined for further evaluation.
After trying to stripping them again, the abdomen feels softer, and the
7 October 2024 41 eggs were successfully released; however, the condition of the eggs
were somewhat watery, indicating hydration.
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Figure 4. Fertilization process of bronze featherback (N. notopterus) eggs to incubation in aquaria; A-C: fertilization to
incubation of eggs from the first female using a tray, D-E: fertilization to incubation of eggs from the second

female using a bowl.

The containers were gently shaken for 2-3
minutes to ensure uniform fertilization, after
which the excess water was removed. The
fertilized eggs were then transferred to aquaria
for incubation and further development (Figure
4).

Egg Incubation and Water Quality
Monitoring

The eggs were incubated in aquaria under
controlled environmental conditions to
monitor the success of fertilization and
hatching. Throughout the incubation period,
several key water quality parameters were
closely recorded to ensure optimal conditions
for egg development. The water temperature,
pH, conductivity, and total dissolved solids
(TDS) were 27.2-27.6°C, 7.2-7.4, 0.08-0.13
mS, and 48-76 ppm.

Daily observations were conducted to track
the development of the eggs. Fertilization and
hatching rates were assessed through visual
inspection, with fertilized eggs identified by
changes in appearance and successful hatching
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determined by the emergence of larvae. These
observations provided valuable data on the
effectiveness of the spawning techniques used
in the study.

Data Collection and Analysis

Data on egg weight, the total number of
eggs, and the average egg size were collected
for each broodstock. The fertilization and
hatching rates were calculated for both female
broodstock, and the duration of egg incubation
was recorded. Egg development was
documented using daily observations, with
specific attention to the timing of hatching.

Fertilization rate was determined as the
percentage of fertilized eggs in relation to the
total number of stripped eggs, and the hatching
rate was calculated as the percentage of
hatched eggs in relation to the total number of
fertilized eggs. Additionally, water quality data
were collected during the incubation period to
ensure that the conditions remained within the
tolerable range for  successful  egg
development.
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Table 3. Female broodstock weight, number of males used, total number of eggs produced, fertilization rate, and hatching
rate in the artificial spawning of bronze featherback (N. notopterus).

Weight Males used

Female © (fish) Number of eggs Hatching rate (%) Fertilization rate (%)
1 188 2 382 30 0.52
2 106 1 187 11,23 0

Table 4. Water quality during the incubation of bronze featherback (N. notopterus) eggs from artificial fertilization.

Parameters Range
Temperature (°C) 27,2 -27,6

pH 72-74
Conductivity (mS) 0,08 -0,13

Total dissolved solid (ppm) 48 - 76

RESULTS AND DISCUSSIONS
Latency Period and Egg Stripping

The latency period and the condition of the
bronze featherback during the induction
process were monitored through egg stripping
(Table 2). Egg stripping was first attempted 12
hours after the second hormone injection on
October 6, 2024, but no significant changes
were observed in the abdominal and genital
areas of the broodstock. After 13 hours, the
abdomen was more swollen and softer, but no
eggs were released when stripping was
applied. At the 14-hour mark, the condition
remained unchanged, leading to a preliminary
conclusion that ovulation was delayed, and the
broodstock was quarantined for further
observation.

After 41 hours, on October 7, 2024, a
second attempt at egg stripping was successful.
The abdomen felt softer, and eggs were
successfully released. However, the eggs
appeared somewhat watery, indicating that
hydration had occurred, which may have
impacted their viability.

Fertilization and Hatching Rates

The artificial spawning trials produced
varying results in terms of fertilization and
hatching success (Table 3). The first female,
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weighing 188 g, produced 382 eggs after being
paired with two males. The fertilization rate
was 30%, and the hatching rate reached 0.52%,
with larvae hatching approximately 4 days, 8
hours, and 47 minutes after fertilization
(Figure 5). In contrast, the second female,
weighing 106 g, produced 187 eggs after being
paired with one male. However, this batch
experienced a fertilization rate of 11.23% and
no successful hatching. The difference in
female weights influenced the number of eggs
produced, as larger females generally have
greater reproductive capacity. These weight
variations were due to the availability of
mature females at the time of treatment.

Water Quality During Incubation

Water quality was closely monitored during
the incubation period to ensure optimal
conditions for egg development (Table 4). The
temperature during incubation ranged from
27.2°C to 27.6°C, with a pH level maintained
between 7.2 and 7.4. Conductivity was kept
between 0.08 and 0.13 mS, and the Total
Dissolved Solids (TDS) ranged from 48 to 76
ppm. These parameters remained within
acceptable ranges for Bronze Featherback egg
incubation.
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Figure 5. Development of bronze featherback (N. notopterus) eggs from artificial fertilization until hatching. A) 1-day-

old eggs after fertilization, with the red arrow indicating unfertilized eggs. B) 2-day-old eggs after fertilization.
C) 3-day-old eggs after fertilization. D) 4-day-old eggs after fertilization. E) Eggs hatched into larvae (red
arrow) 4 days, 8 hours, and 47 minutes after fertilization. F) Hatched larvae (red arrow). G) 2-day-old larvae

after hatching.

Discussion

The effectiveness of artificial fertilization
techniques in bronze featherback through
hormone injection and hatching success are
evaluated in this preliminary study. The
findings provide crucial insights into the
reproductive biology of this species and
highlight the potential for advancing
aquaculture practices aimed at conservation
and population sustainability.

The results indicate that hormone-induced
spawning can be effectively applied to bronze
featherback, although the process exhibited
variability in response. The latency period
observed after hormone injections suggests
that the timing and dosage of Ovaprim™ that
contains salmon gonadotropin  releasing
hormone analogue (sGnRH-a) and dopamine
antagonist (DA) could significantly influence
ovulation (Sahoo et al., 2008). The successful
egg stripping occurring 41 hours post-injection
demonstrates the importance of careful
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monitoring during the induction process.
Notably, previous research on N. chitala using
human chorionic gonadotropin (HCG) and
Ovaprim reported a shorter latency period of
13-15 hours post-injection (Setijaningsih et
al., 2018). The prolonged latency observed in
N. notopterus in this study may be influenced
by species-specific physiological differences,
environmental  conditions, or hormonal
responsiveness. This suggests that while
delayed ovulation may not necessarily indicate
an abnormal response, further investigation is
needed to optimize hormone administration
protocols. Future studies should explore
adjustments in dosage, alternative hormonal
treatments, or environmental factors that could
enhance the ovulatory response and reduce
variability in spawning success.

The fertilization and hatching rates
achieved in this study were relatively low,
particularly for the second female broodstock.
The first female produced a total of 382 eggs,
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achieving a fertilization rate of 30% and a
hatching rate of 0.52%, while the second
female produced only 187 eggs, with a
fertilization rate of 11.23% and no successful
hatching. These results align with the
complexities of artificial fertilization in fish
species, where factors such as egg quality,
sperm viability, and environmental conditions
can significantly impact reproductive success
(Sahoo et al., 2008).

Compared to previous studies, Setijaningsih
et al. (2018) reported higher reproductive
performance in N. chitala using broodstock
weighing over 1 Kkg. In hormone-induced
spawning, they obtained two spawning
females with egg diameters of 3.1 = 0.3 mm,
fecundity ranging from 282 to 907 eggs,
fertilization rates of 21%-40%, hatching rates
of 56%—75%, and larval survival of 30%-50%.
Meanwhile, in natural spawning, one female
produced 1,616 eggs with a fertilization rate of
86.7% and an egg diameter of 3.5 £ 0.3 mm.

Compared to these findings, the lower
fertilization and hatching rates in N. notopterus
in this study may be attributed to the smaller
broodstock sizes (106 g and 188 g), which
were considerably below the broodstock sizes
used in Notoptera chitala. The size of the
parent fish is known to influence reproductive
capacity, with larger females generally
producing more eggs with better quality and a
higher likelihood of successful fertilization and
hatching. Additionally, the observed hydration
of eggs in this study suggests potential
suboptimal conditions or timing during the
stripping process (Adawiyah et al., 2019; Budi
et al., 2023; Ningrum et al., 2019). This
underscores the need for further investigation
into optimizing broodstock size, hormone
administration  protocols, and spawning
conditions to improve reproductive success in
N. notopterus.
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Water quality parameters during the
incubation phase remained within acceptable
ranges for bronze featherback egg
development, suggesting that the controlled
environment  effectively  supported the
incubation process. However, despite this, the
low hatching rate observed in this study
indicates that other water quality factors, such
as ammonia levels and dissolved oxygen, may
have played a role in limiting hatching success.
Therefore,  continued  monitoring  and
adjustment of these parameters are critical for
future studies. Specifically, ammonia and
dissolved oxygen levels should be closely
observed and controlled, as these can
significantly affect embryonic development
and survival (Chen et al., 2012; De Ledo
Serafini et al., 2009; Dmitrieva, 2015). The
successful observation of larval emergence
approximately 4 days, 8 hours, and 47 minutes
post-fertilization is encouraging, yet highlights
the importance of thorough documentation of
developmental stages to identify potential
bottlenecks in the process.

Overall, this study establishes a
foundational understanding of artificial
fertilization techniques for bronze featherback
and indicates the feasibility of hormone-
induced spawning as a viable method for
captive breeding. Future research should focus
on refining these techniques by experimenting
with different hormone protocols, enhancing
sperm collection methods, and evaluating the
influence of environmental factors on egg
viability. The long-term goal of these efforts is
to contribute to the conservation of bronze
featherback populations in their natural
habitats while meeting the increasing demand
for this species in aquaculture.

The findings from this preliminary study lay
the groundwork for further exploration of
artificial reproduction techniques in bronze
featherback. By addressing the challenges
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identified, such as delayed ovulation and low
fertilization rates, we can enhance breeding
success and contribute to the sustainable
management of this ecologically significant
species.

CONCLUSION

This preliminary study demonstrated the
feasibility of hormone-induced spawning in
bronze featherback using Ovaprim™, although
the timing and administration of the hormone
significantly influenced ovulation success. The
artificial fertilization trials resulted in low
fertilization and hatching rates, with 30%
fertilization and 0.52% hatching for one
female, while the second female achieved an
11.23% fertilization rate with no hatching
success. These findings highlight the need for
refined techniques, particularly in hormone
protocols, sperm viability, and timing of egg
stripping. The successful observation of larval
emergence is promising, indicating the
potential for improvement  through
adjustments to hormone injection protocols,
stripping timing, and environmental controls.

AUTHORS’ CONTRIBUTIONS

Each author's contribution is as follows:
DD, AF, MA, and DY collected the data
research, prepared the manuscript, and
designed tables and graphs. DD, AH, DL, FN,
CRM and YM; processing data, writing
manuscripts, and proofreading manuscripts.
All authors contributed to the final manuscript.

CONFLICT OF INTEREST
All authors declare that they have no
conflict of interest.

ACKNOWLEDGEMENT

We would like to express our gratitude to
Universitas Airlangga and Badan Riset dan
Inovasi Nasional (BRIN) for their continuous
support throughout this study. We also extend

Priyadi et al/ JOAS, 10(1): 56-65

pISSN 2550-0910; eISSN 2579-4817 a
OPEN#~ ACCESS

Available online at https://e-journal.unair.ac.id/JoAS

our appreciation to the Rawa Pening
community for providing the bronze
featherback broodstock used in this research.
Our heartfelt thanks go to our colleagues for
their valuable input and dedication in
collecting and analyzing the data.

REFERENCES

Al Adawiyah, L., Sulmartiwi, L., Bodur, T., Budi, D. S.
(2019). Induction of spermiation using ovaprim™
with topical gill method in the silver rashora
(Rasbora argyrotaenia). Theriogenology 126,
172-176.

Andriani, Y., Pratama, R. I, & Zidni, I. (2023).
Artificial spawning techniques for catfish (Clarias
gariepinus) at the cultivated fisheries production
business service center, Karawang, Indonesia.
Asian J. Res. Zool., 6, 134-148.

Budi, D. S., Ardiyan, B. R., Rahmawan, D. B., South, J.,
Fasya, A. H., & Mukti, A. T. (2024). Gonadal
maturation and spawning of barred loach
(Nemacheilus fasciatus) induced by topical gill
hormone application. J. Med. Vet., 7, 123-133.

Budi, D. S., Puspitasari, S., Febrianti, R. P. N., Bodur,
T., & Mukti, A. T. (2023). A novel technique for
mass induction of propagation in small fish
species: Hormone immersion. Anim. Reprod. Sci.,
255, 107280.

Budi, D. S., Ulkhag, M. F., & Kenconojati, H. (2020).
Increasing of milt production in male silver
rasbora (Rasbora argyrotaenia) administered
Ovaprim. Indian Vet. J., 97, 15-17.

Chen, Y., Sun, H., Yang, W., & Yang, Z. (2012).
Incubation and oxidative stress of grass carp
(Ctenopharyngodon idella) embryos exposed to
different unionized ammonia levels. J. Freshw.
Ecol., 27, 143-150.

De Ledo Serafini, R., Zaniboni-Filho, E., &
Baldisserotto, B. (2009). Effect of combined non-
ionized ammonia and dissolved oxygen levels on
the survival of juvenile dourado, Salminus
brasiliensis (Cuvier). J. World Aquac. Soc., 40,
695-701.

Dmitrieva, E. V. (2015). Influence of the concentration
of dissolved oxygen on embryonic development
of the common toad (Bufo bufo). Russ. J. Dev.
Biol., 46, 368-380.

Kucharczyk, D., Fopp, W., Wojtyszek, P., Nowosad, J.,
Kucharczyk, D.J., Drezek, J., Kotosinska, A.,
Omirzhanova, N., & Dietrich, G.J. (2024).
Artificial reproduction of wild and pond-cultured
common tench (Tinca tinca) under controlled
conditions. Anim. Reprod. Sci., 261, 107411.

Muslim, M., Syaifudin, M., Taqwa, F. H., & Saputra, M.
I. (2024). Sexual dimorphism and reproductive
biology of bronze featherback (Notopterus
notopterus, Pallas 1769) from Kelekar River,

64


https://doi.org/10.20473/joas.v10i1.69474
https://e-journal.unair.ac.id/JoAS

JOAS Volume 10 No. 1 April 2025
DOI: https://doi.org/10.20473/joas.v10i1.69474

Ogan Ilir, South Sumatra, Indonesia. Baghdad Sci.
J., 21, 3188-3197.

Ningrum, D. R. K., Budi, D. S., & Sulmartiwi, L. (2019).
Spawning induction of silver rashora (Rashora
argyrotaenia) using Ovaprim different doses.
Depik J. lImu-ilmu Perairan, Pesisir dan Perikan,
8, 117-124.

Sahoo, S. K., Giri, S. S., & Chandra, S. (2008). Induced
Spawning of Clarias batrachus (Linn.): Effect of
Ovaprim Doses and Latency Periods on the
Weight of Stripped Eggs and Ovary. Asian Fish.
Sci., 21, 333-338.

Setijaningsih, L., Subagja, J., Radona, D., Pantjara, B.,
& Kristanto, A. H. (2018). Performance of clown
knifefish Notopterus chitala in natural and
artificial spawning conditions. J. Ris. Akuakultur,
13, 115-122.

Srivastava, S. M., Srivastava P. P, Dayal, R., Pandey, A.
K., & Singh, S. P. (2010). Induced spawning of
captive stock of threatened bronze featherback,

Priyadi et al/ JOAS, 10(1): 56-65

pISSN 2550-0910; elSSN 2579-4817
Available online at https://e-journal.unair.ac.id/JoAS

Notopterus notopterus, for stock improvement
and conservation. J. Appl. Biosci., 36, 144-147.

Warni, R. E., Imlani, A., Ismi, S., Masithah, E. D., &
Budi, D. S. (2024). Mass induction of tiger barb
(Puntius tetrazona) spawning via hormone
immersion technique. Egypt. J. Aquat. Res. 50(2),
267-271.

Warsa, A., Kartamihardja, E. S., & Wibowo, A. (2018).
Spawning potential ratio of feather back (Chitala
lopis) at Kampar River, Riau. Omni-Akuatika, 14,
86-95.

Yanwirsal, H., Bartsch, P., & Kirschbaum, F. (2017).
Reproduction and development of the asian
bronze featherback Notopterus notopterus (Pallas,
1769) (Osteoglossiformes, Notopteridae) in
captivity. Zoosystematics Evol., 93, 299-324.

Zamri, A. S., Zulperi, Z., Esa, Y., & Syukri, F. (2022).
Hormone application for artificial breeding
towards sustainable aquaculture — A review.
Pertanika J. Trop. Agric. Sci., 45, 1035-1051.

65


https://doi.org/10.20473/joas.v10i1.69474
https://e-journal.unair.ac.id/JoAS

