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Nilem fish (Osteochilus hasselti) is a freshwater fish commodity with enormous 
potential for the aquaculture sector. In aquaculture activities, fish hatchery is 
one of the crucial aspects. To date, the performance of nilem fish hatchery 
activities at the UPT LKIL has not been reported. This study was conducted to 
understand techniques for hatching Nilem fish using a semi-artificial system at 
the UPT LKIL Pasuruan, East Java. This study was conducted over 60 days at 
the UPT LKIL Pasuruan, East Java (Figure 1). The method used during this 
study was descriptive. The results showed that the hatchery activity at UPT 
LKIL Pasuruan, East Java showed 94% fertilized eggs, a 91% hatch rate, and an 
88% survival rate. It can be concluded that the hatchery of Nilem fish at UPT 
LKIL Pasuruan showed good performance. These great results were supported 
by the use of ovaprim, good dissolved oxygen content, and fine protein feed. 
Although the temperature and pH were higher, UPT LKIL conducted water 
changes to neutralize them. UPT LKIL should prepare an indoor pond to 
prevent sunlight penetration so that the temperature and pH are not high. 

 
INTRODUCTION [Cambria 11 pt, 1 space, Bold]  

Nilem fish (Osteochilus hasselti) is a freshwater fish commodity with enormous 
potential for the aquaculture sector. This fish is often found living wild in public waters, 
especially in rivers with moderate currents and clear water, as well as swamps. Nilem fish have 
a medium-sized body, with a total length of up to 260 mm (Pranowo et al., 2024). Nilem fish 
production in Indonesia reaches 385,701,378 kg per year, with demand continuing to increase 
annually (Hastuti et al., 2024b). This phenomenon is because Nilem fish has a delicious, savory 
taste and is widely sought after (Diansyah et al., 2024). Therefore, nilem fish becomes a source 
of income for fish farmers in Indonesia. 

In aquaculture activities, the fish hatchery is one of the most crucial aspects. This is 
because a good hatchery process will produce optimal larvae performance, such as fast growth 
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and high survivability (Setyono et al., 2025). Furthermore, hatchery activities are carried out to 
maintain the continuity of aquaculture by supplying superior and healthy larvae (Pranowo et 
al., 2024). Nile fish hatcheries have been developed in several areas in East Java, one of which 
is Technical Implementation Unit of Fish Health and Environmental Laboratory (UPT LKIL), 
Pasuruan, East Java. To date, the performance of nilem fish hatchery activities at the UPT LKIL 
has not been reported. Nilem fish hatchery activities have only been reported in Malang, Batu, 
and Ponorogo (Sa'adah et al., 2023). Therefore, this study was conducted to understand nilem 
fish hatchery techniques using a semi-artificial system at the UPT LKIL Pasuruan, East Java. 
 

METHOD 

This study was conducted for 60 days, starting from June 30 to August 29, 2025, at the 
UPT LKIL Pasuruan, East Java (Figure 1). The method used during this study was descriptive. 
Descriptive research attempts to describe and interpret objects based on their actual 
conditions. The reported data is obtained by the researcher as they are, based on the events 
that occurred at that time (Furidha, 2023). This method aims to create an accurate picture of 
an event or object, both in terms of facts and the nature and relationships between phenomena 
(Furidha, 2023). Data collection for this study was from primary and secondary sources. 
Primary data collection is obtained through active participation and continuous observation to 
obtain facts and direct interviews with prepared questions or questionnaires to obtain useful 
information (Sari et al., 2026). Meanwhile, secondary data is indirect data and is obtained from 
existing documents and can be obtained from literature or other supporting information 
(Haromain et al., 2024). 
 

 
Figure 1. The location of this study at Technical Implementation Unit of Fish Health and Environmental 

Laboratory (UPT LKIL Pasuruan) 
 

Nilem fish spawning at the UPT LKIL Pasuruan was carried out in a rectangular concrete 
pool measuring 13 m x 4.4 m x 0.93 m. A net (hapa) was installed at the edge of the pool, with 
stones weighted on each side to serve as a spawning container. The breeding protocol in this 
study used a 1:2 female-to-male ratio. The male broodstock used was 6-12 months old with a 
weight of 80-110 grams, while the female was 6-12 months old with a weight of 120-150 grams, 
and both were ready to spawn. Ovaprim (Syndel, Canada) was given at a dose of 0.2 ml/kg of 
the female broodstock weight. Hormone injections into the Nilem broodstock were carried out 
during the day at 1:00 PM WIB (Waktu Indonesia Barat/West Indonesia Time) so that at night 
the behavior of the broodstock could be observed during the spawning process. Injections into 
the Nilem broodstock were carried out by intramuscular injection at the bottom of the dorsal 
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fin and under the 1st-2nd scales at a 45° angle. Nilem broodstock at the UPT LKIL Pasuruan 
showed signs of spawning at 8:00 PM WIB (Waktu Indonesia Barat/West Indonesia Time) with 
symptoms such as the broodstock starting to chase each other and the male broodstock 
repeatedly approaching the female broodstock's abdomen. After the eggs came out, the fish that 
had spawned were immediately separated from the net (hapa), with the number of tilapia fish 
eggs during spawning being 50,000. 

The measured data for this study were fertilization rate (FR), hatching rate (HR), and 
survival rate (SR). The fertilization rate can be calculated using numerical sampling, which 
involves collecting 100 egg samples and then calculating the number of fertilized eggs. 
According to Esa et al. (2023), the formula used is as follows: 

  

FR= 
Σ𝐹𝑒𝑟𝑡𝑖𝑙𝑖𝑧𝑒𝑑 𝑒𝑔𝑔

Σ𝑇𝑜𝑡𝑎𝑙 𝑒𝑔𝑔
 𝑥 100% 

 
The hatching rate is the percentage of eggs that successfully hatch into larvae from 

fertilized eggs. According to Esa et al. (2023), the egg hatching stage is measured by comparing 
the total number of eggs that hatch to the total number of fertilized eggs multiplied by one 
hundred percent using the formula:  

 

HR= 
Σ𝐻𝑎𝑡𝑐ℎ𝑒𝑑 𝑒𝑔𝑔

Σ𝐹𝑒𝑟𝑡𝑖𝑙𝑖𝑧𝑒𝑑 𝑒𝑔𝑔
 𝑥 100% 

 
Survival rate is the level of survival—the percentage of the number of fish that survive 

to the end of the rearing period compared to the initial number. The survival rate value was 
calculated from the time the egg hatches until the next 2 months, before the nursery phase. 
According to Esa et al. (2023), survival rate can be calculated using the formula: 

 

SR= 
Σ𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑖𝑠ℎ 𝑎𝑡 𝑡ℎ𝑒 𝑒𝑛𝑑 𝑜𝑓 𝑐𝑢𝑙𝑡𝑢𝑟𝑒

Σ𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑖𝑠ℎ 𝑎𝑡 𝑡ℎ𝑒 𝑏𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔 𝑜𝑓 𝑐𝑢𝑙𝑡𝑢𝑟𝑒
 𝑥 100% 

  
Water quality was also measured in this study. The data measured included 

temperature (5200A Water Quality Multiparameter Checker, YSI, USA), dissolved oxygen (DO) 
(5200A Water Quality Multiparameter Checker, YSI, USA), and pH (pH paper, Merck, German). 
Water quality data was measured from the time the eggs hatched until the next two months, 
before the nursery phase.  

 
RESULT AND DISCUSSION 

The fertilization rate data for Nilem fish at UPT LKIL can be seen in Figure 2. The 
calculation of the fertilization rate of Nilem fish eggs at UPT LKIL was 94%. The results are 
obtained from the percentage of fertilized eggs (46,946) divided by the number of eggs released 
(50,000). It is in accordance with the research of Bhagawati et al. (2021), which stated that the 
high fertilization percentage of Nilem fish eggs reached 93%–95%. The high fertilization rate 
in this study is due to the application of the hormone ovaprim. Ovaprim is a mixture of 
gonadotropin-releasing (GnRH) analogs (Bhagawati et al., 2021). Hormones injected into fish 
increase the GnRH content released by the hypothalamus, thereby increasing the performance 
of the hypothalamus gland in producing GnRH and stimulating target organs to spawn more 
optimally (Sahadan et al., 2022). 

Hatching rate data for Nilem fish at UPT LKIL Pasuruan can be seen in Figure 3. The 
calculated hatching rate for Nilem fish eggs at UPT LKIL Pasuruan was 91%. The result is 
obtained from the percentage of hatched eggs, which was 42,871, divided by the number of 
fertilized eggs (46,946). This result is higher than the study by Hastuti et al. (2024a), who added 
thyroxine to the hatching medium with a hatching rate of 79.73%. This optimal value is 
supported by external parameters such as the environment. In this study, the Dissolved Oxygen 
(DO) values showed optimal values (5.35–30.6 mg/L). 
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Figure 2. Fertilization rate data of Nilem fish at UPT LKIL Pasuruan in this study 

 
Fish eggs also breathe through gas diffusion from water so that the embryo consumes oxygen 
for its cell metabolism, and oxygen demand increases as the eggs approach hatching time. If DO 
is too low, embryo development slows, is hampered, or even stops before hatching (Mariu et 
al., 2023). Optimal environmental conditions such as DO are needed to increase the hatching 
rate. 

 

 
Figure 3. Hatching rate data of Nilem fish at UPT LKIL Pasuruan in this study 

 
Survival rate data of Nilem fish at UPT LKIL Pasuruan can be seen in Figure 4. Survival 

rate is the ratio of the number of live fish at the end of larval rearing to the number of live fish 
at the beginning of larval rearing in one period within a population. The survival rate of Nilem 
fish at the UPT LKIL was 88%, which was still considered high. This survival rate value is better 
than the previous study (Hastuti et al., 2024a) of induced nilem fish by sGnRH-a hormone 
injection with a value of 84.70%. This high survival rate is influenced by optimal feeding. The 
feed content is 31% protein, 5% fat, 5% fiber, and a maximum water content of 12%. These 
specifications of protein comply with the certified seeding unit standards and previous study 
with 31% of protein (Andriani et al., 2019). Protein consists of amino acids, which are used for 
tissue formation, growth, and repair of damaged cells (Matondang, 2022). Some studies have 
shown that high-protein feed increases fish survival rates during the hatchery phase (Eissa et 
al., 2022; Remilekun et al., 2022). 

 Water quality data in this study can be seen in Table 1. Observations were carried out 
twice a day, in the morning at 07.00 and in the afternoon at 16.00. The DO value in this study 
was 5.35-30.6 mg/L and is considered optimal. According to Sa'adah et al. (2023), the optimal  
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Figure 4. Survival rate data of Nilem fish at UPT LKIL Pasuruan in this study 

 
DO for fish cultivation so that fish are not easily stressed is > 5 mg/L. However, the temperature 
and pH showed less than optimal values. The pond temperature showed a value of 24 - 32.5°C. 
This temperature is considered high based on the statement of Hastuti et al. (2024a) that a good 
temperature for cultivating Nilem fish is between 25 and 30°C. The pH value showed 7.16-8.6, 
and this value is considered high compared to previous studies (Hastuti et al., 2024a). High 
temperature and pH can cause stress to fish and can even kill the fish being cultivated. The high 
temperature and pH values are due to the pond's location, which is directly exposed to sunlight, 
which also increases the water temperature and pH due to phytoplankton photosynthesis 
(Pramleonita et al., 2018). To address the high temperature and pH values, the UPT LKIL 
conducted water changes to neutralize them. 

Table 1. Water Quality Parameter of Nilem Fish Hatchery Activity in UPT LKIL Pasuruan.  
No. Parameter Results Optimum Value 
1 Temperature (oC) 24 – 32.5 26 – 30 (Hastuti et al., 2024a)  
2 DO (mg/L)  5.35 – 30.6  >5 (Sa’adah et al., 2023)  
3 pH 7.16 – 8.6  6 – 8 (Hastuti et al., 2024a) 

 
CONCLUSION 

It can be concluded that the hatchery of Nilem fish at UPT LKIL Pasuruan showed good 

performance with 94% fertilized eggs, a 91% hatched rate, and an 88% survival rate. These 

great results were supported by the use of ovaprim, good dissolved oxygen content, and fine 

protein feed. Although the temperature and pH were higher, UPT LKIL conducted water 

changes to neutralize them. To be more efficient in dealing with high temperatures and pH due 

to the outdoor location, UPT LKIL Pasuruan should prepare shading nets (paranet) above the 

pond to prevent sunlight penetration efficiently and cheaply. 
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