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INTRODUCTION  

Indonesia is known as a megadiverse country, including the freshwater fisheries 

sector, which harbors a wide variety of valuable local fish species (Insani et al., 2022; 
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Gourami (Osphronemus gourami) is a freshwater fishery commodity with high 

economic value in Indonesia. One of the critical stages in seed production is egg 

hatching, which determines hatchability, survival, and larval growth. This study 

aimed to evaluate the effect of adding young coconut water (YCW) to the hatching 

medium on the hatching success of gourami eggs. YCW is known to contain 

electrolytes, vitamins, minerals, and bioactive compounds such as phenols that have 

antioxidant and antimicrobial properties, thus potentially improving the quality of 

hatching media. The study was conducted using a completely randomized design 

with four treatments of young coconut water concentration (0, 15, 25, and 35 ml/L) 

and three replications, and the parameters of hatching rate (HR), survival rate (SR), 

absolute length and weight growth, and specific growth rate (SGR) were observed. 

The results showed that YCW treatment significantly increased the hatching rate up 

to 100% (P<0.05) compared to the control (97.67%), with the optimal effect at 

25ml/ L treatment. The highest survival was recorded at the 15 ml/L dose (93%), 

while the 35ml/ L dose significantly reduced SR (80.33%), indicating a negative 

correlation at high doses. Meanwhile, growth and SGR showed no significant 

differences between treatments (P>0.05), although there was an increasing trend 

with dose. Water quality in all treatments was within the tolerable range. The 

addition of young coconut water to the hatching medium can be an effective natural 

alternative to increase the hatching success of gourami eggs and to support the 

development of environmentally friendly hatchery technology. 
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Robin et al., 2022; Hasan et al., 2023). However, in recent decades, fish farming 

practices in Indonesia have been dominated by invasive species (Jerikho et al., 2023; 

Robin et al., 2023). These species include the African catfish (Clarias gariepinus) 

(Ihwan et al., 2020), the Nile tilapia (Oreochromis niloticus) (Serdiati et al., 2020) and 

the armored catfish (Pterygoplichthys spp.) (Ramadhanu et al., 2024). Although these 

species are advantageous due to their fast growth and high environmental tolerance, they 

often have negative impacts on local ecosystems (Islami et al., 2025; Syarif et al., 2025). 

The presence of these invasive species has led to the disappearance of several 

endemic species from their natural environments (Jatayu et al., 2023; Insani et al., 

2025), reduced the habitats of native fish (Valen et al., 2023), and disrupted the 

ecological balance (Insani et al., 2024). Therefore, strategic steps are needed to promote 

the cultivation of local fish as a more sustainable and environmentally friendly solution 

(Valen et al., 2020; Nazran et al., 2025). 

One local fish species with great potential for development is the gourami 

(Osphronemus goramy), a freshwater fishery commodity with high economic value in 

Indonesia (Slembrouck et al., 2019). The demand for quality gourami seeds continues to 

increase alongside the development of the aquaculture sector. One of the crucial stages in 

seed production is the egg hatching process, which determines larval survival rate and 

growth (Schmidt et al., 2024). 

However, the hatching rate and survival rate of gourami larvae often face various 

obstacles, such as suboptimal water quality, high levels of stress on embryos during the 

incubation period, and diseases that attack the eggs, particularly fungal infections (Avery 

et al., 2009; Arifin et al., 2019). Therefore, innovation is needed in hatchery media 

management to increase the efficiency and success of hatcheries—one of which involves 

the use of young coconut water (YCW) (Sulistyo et al., 2021). 

Young coconut water (YCW) is a popular natural hydration drink in tropical 

countries (Wungkana et al., 2024). It is rich in essential electrolytes, vitamins, minerals, 

and bioactive compounds with functional properties (Halim et al., 2023). Coconut water 

(CW) contains phenolic compounds such as hydroxybenzoic acid, galocatechin, and 

chlorogenic acid, as well as high total phenol content and strong antioxidant capacity 

(Mahayothee et al., 2016). In both in vitro and in vivo tests, coconut wastewater extract 

has been shown to effectively inhibit fungal infections, providing a preventive benefit 

with a significant reduction in disease incidence and infected wounds (Hernández-

Flores et al., 2023). 

Various studies have reported that one of the main causes of hatching failure in fish 

eggs is fungal infection, in addition to poor water quality and genetic factors 

(Shahbazian et al., 2010). This study aimed to evaluate the effect of adding young 

coconut water to gourami egg hatching media on hatchability, survival, and larval 

growth. The results are expected to contribute scientifically to the development of 
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environmentally friendly and efficient hatchery technologies, while also promoting the 

use of local natural resources to enhance aquaculture productivity. 

 

MATERIALS AND METHODS  

 

1. Time and place 

This research was conducted at the SUPMN Pariaman Freshwater Hatchery located 

at Jalan Simpang IV Toboh V Koto Kampung Dalam Pariaman, West Sumatra. 

 

2. Materials and equipment 

Materials and tools used for detecting the effects of soaking gourami eggs in 

young coconut water (Ospherunemus gourami) are shown in Table (1). 

 

Table 1. Tools and uses for research 

Equipment Name Specification Function 

Binocular Microscope Olympus CX23 Multimedia 
Used to observe embryonic 

development and growth 

Hatching bucket 10-liter capacity, Ø 30 cm 
Container for hatching 

gourami eggs 

Sieve Plastic sieve, Ø 20 cm 
Used as a hatching medium 

for gourami eggs 

Digital Scale 
AD-600i, capacity 600g, 

precision 0.01g 
To weigh eggs, larvae, and fry 

pH Meter pHep Hanna HI 98107 
To measure the pH of hatching 

and rearing water 

DO Meter 
Portable DO meter, AZ-8403 

model 

To determine the dissolved 

oxygen concentration in water 

Ruler Precision: 1 mm 
To measure the length of fish 

fry 

Measuring Cylinder 100 ml and 1000 ml 
To measure volumes of water 

and coconut water 

Plastic Spoon Teaspoon size 
Used to collect eggs for 

microscopic observation 

 

Table 2. Materials used for research 

Item Name Specification Function 

Formalin Solution 40% formaldehyde, 10 ml 
Used for laboratory sample analysis and 

histological slide preparation 

Coconut Water 

Applied at 15 ml/liter, 25 

ml/liter, and 35 ml/liter of 

water 

Used as a treatment solution for hatching 

gourami (Osphronemus gourami) eggs 

Water 

Sourced from municipal 

supply (PDAM), settled for 4 

days 

Used as hatching water for gourami eggs 

Gourami Eggs Fertilized 
Used as research material for experimental 

observation 
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3. Methods 

A total of 1200 fertilized gourami eggs were taken from the fertilized gourami egg 

nests and were then placed in 12 hatching containers. Each container contains 100 eggs 

each, equipped with hatching media with a volume of 8000ml, aeration and thermometer. 

Hatching media comes from PDAM water that has passed the physical sterilization 

process. In this experiment, a completely randomized design (CRD) was used (Steel & 

Torrie, 1989) with the research factor being young coconut water added to the gourami 

egg hatching medium consisting of 4 treatments and 3 replicates and 12 total 

experiments. The treatment parameters can be seen in Table (3). 

Table 3. The amount of PDAM Water and Kalapa Muda Water used for this study 

Treatment 
Volume of Young 

Coconut Water (ml) 
Volume of Settled 

PDAM Water (ml) 
Total Volume of Water 

(ml) 

P1 (Control) 0 8000 8000 
P2 (15 ml/L) 120 7880 8000 
P3 (25 ml/L) 200 7800 8000 
P4 (35 ml/L) 280 7720 8000 

 

4. Research analysis  

The addition of young coconut water to each gourami egg hatching medium in the 

experimental treatment was carried out for 72 hours, according to the time required for 

hatching gourami eggs, which is 3 days. The development of the embryonic stage was 

observed using a microscope. Then the eggs were transferred to the larval rearing 

container with water media sourced from PDAM, which has been deposited for 2 days 

and sterilized. Analysis of the results of the study consisted of observing the development 

of embryos in eggs, calculating the value of hatching rate (HR), survival rate (SR), 

growth analysis and specific growth rate (SGR). The following is a description of the 

research analysis used:  

a. Embryo development 

Embryo development can be seen visually through observation using a 

microscope to determine the time of phase change by Hatching Power using the 

Effendi (1997) formula. 

 

b. Hatching rate 

Hatching Rate   =  x 100 

 

c. Survival rate 

SR x 100 

 

d. Weight growth  

Weight Growth Wm = Wt-Wo 

Wm  : absolute weight growth 



915 
Application of Young Coconut Water in Gourami (Osphronemus gourami) Egg Incubation 

 

 

Wt : weight of fish seeds at the end of the study 

Wo  : weight of fish seeds at the beginning of the study 
 

e. Long growth     Lm = Lt- Lo 

Lm : Long growth is absolute 

Lt : Long growth at the end of the study 

Lo : long growth at the beginning of the study 

 

f. Specific growth rate (SGR %/day (mg) =     x 100% 

SGR : Spesifik Growth Rate 

W0 : Bobot awal penelitian 

Wt : Bobot akhir penelitian 

T : Time Specific Growth Rate  
 

g. Water quality  

The water quality parameters observed were pH, DO and temperature. The tools 

used were DO-meter to measure dissolved oxygen, pH-meter to measure pH and 

thermometer to measure temperature. The measurement was carried out 4 times, 

in the morning at 06.00, 12.00, 18.00 and 24.00  

 

RESULTS  

 

1. Hatching rate 

The study on the effect of adding young cocnut water (YWC) on the hatching of 

gourami fish eggs provided measurement results on all variables carried out during 28 

days of observation, and data on Hatching Rate in gourami fish eggs (Ospheronemus 

gouramy) were obtained (Table 4). 

Table 4. Hatching rate, survival rate, and growth 

Variable 
Dose of Young Coconut Water 

P.0 (0 ml) P.1 (15 ml) P.2 (25ml) P.3 (35ml) 

Hatching Rate (%) 97,67±1,15a 99,67±0,58b 100,00±0,00b 100,00±0,00b 

Survival Rate (%) 91,67±3,79a 93,00±1,00a 89,67±1,53a 80,33±6,35b 

Absolute Weight 

(mg) 
13,93±0,70a 14,86±1,15a 14,63±2,01a 14,77±0,77a 

Absolute Length 

(mm) 0,75±0,08a 0,89±0,05a 2,93±3,39a 2,85±3,42a 

SGR (%/day) 4,75±0,61a 5,04±0,18a 5,20±0,41a 5,24±0,13 a 
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Different superscript letters within the same row indicate a significant difference between 

treatments (P< 0.05). Identical superscript letters indicate no significant difference 

between treatments (P > 0.05). 

In addition, the use of young coconut water on egg hatching rate (HR) has a positive 

correlation relationship (Fig. 1). 

 

Fig. 1. Correlation relationship with gourami egg hatchability 

2. Survival rate 

The survival rate variable is a count of the percentage of gourami fish larvae that 

survived at the end of the study after treatment for 28 days. The correlation relationship 

of young coconut water dose to survival is seen in Fig. (2).  

 

Fig. 2. The correlation between young coconut water dosage and survival rate 
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Based on Fig. (2), a negative correlation is observed between the dose of coconut 

water and the survival rate of gourami (Osphronemus goramy) larvae. As the 

concentration of coconut water increases, the survival rate tends to decrease. This 

indicates that higher doses of coconut water are associated with lower larval survival, 

suggesting a negative correlation between the two variables. 

3. Absolute weight growth 

Absolute weight growth refers to the difference in the weight of gourami 

(Osphronemus goramy) larvae measured at the beginning and at the end of the study. The 

correlation between the concentration of coconut water and the absolute weight growth of 

gourami larvae is illustrated in Fig. (3). 

 
Fig. 3. The correlation relationship between coconut water dose and the absolute weight 

growth of gourami larvae 

 

Based on Fig. (3), a positive correlation can be observed between the 

concentration of coconut water and the absolute weight growth of gourami (Osphronemus 

goramy) larvae. The data show that as the dose of coconut water increases, the absolute 

weight of the larvae also tends to increase. This indicates that higher concentrations of 

coconut water are associated with improved larval growth in terms of body weight. 

 

4. Absolute length growth 

Absolute length growth refers to the difference in the length of gourami 

(Osphronemus goramy) larvae measured at the beginning and at the end of the study. The 

correlation between the dose of coconut water and the absolute length growth of the 

larvae is illustrated in Fig. (4). 
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Fig. 4. Correlation relationship between coconut water doses 

 The correlation between the dose of coconut water and the absolute length growth 

of gourami (Osphronemus goramy) larvae indicates a negative relationship. As the 

concentration of coconut water increases, the absolute length growth of the larvae tends 

to decrease. This suggests that higher doses of coconut water are associated with reduced 

larval length growth, indicating a negative correlation between the two variables. 

 

5. Specific mean group 

The average value of the SGR based on the calculation is seen in Fig. (5). The 

correlation between the dose of coconut water and the specific growth rate (SGR) of 

gourami (Osphronemus goramy) larvae shows a positive relationship. As the 

concentration of coconut water increases, the absolute weight growth of the larvae also 

increases. This indicates a positive correlation between coconut water dosage and the 

specific growth rate of gourami larvae. 
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Fig. 5. Correlation relationship between coconut water doses 

6. Water quality 

The water quality parameters observed and measured during the study were pH, 

nitrate, nitrite, hardness, and alkalinity. The results of the measurement of water quality 

values are listed in Table (5). 

Table 5. Water quality result 

Parameter 
Treatment 

P.0 (0 ml/l) P.1 (15 ml/l) P.2 (25ml/l) P.3 (35ml/l) 

pH 6,4 6,65 6,55 5,89 

Nitrate 0,045 0,051 0,107 0,134 

Nitrite 0,001 0,003 0,004 0,007 

Hardness 8,40 88,90 27,30 2,80 

Alkalinity 5,200 52,000 20,667 2,333 

 

DISCUSSION 

 

The hatching rate (HR) in this study refers to the percentage of eggs that 

successfully hatched (Warni et al., 2024) following the application of young coconut 

water in varying volumes over a 3-day observation period. Complete data, including 

hatching rate calculations and statistical tests, were collected for gourami fish eggs. The 

results showed a 100% hatching rate in all treatment groups across three replicates, 

except for the control group, which exhibited a 98% hatching rate. Statistical analysis 

revealed that soaking gourami fish eggs in young coconut water at different 

concentrations had a significant effect on hatchability (P< 0.05). Young coconut water 

contains essential minerals such as potassium and sodium (Shi et al., 2025), which play 
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crucial roles in metabolic activity and in the formation of extracellular enzyme cofactors. 

These minerals are believed to contribute positively to successful hatching. 

Based on Figure 1, increasing the dose of young coconut water is associated with a 

higher hatching rate of gourami eggs, indicating a positive correlation between coconut 

water concentration and egg hatchability. The effectiveness of coconut water in 

enhancing hatching is likely due to its beneficial biochemical composition. One key 

component is fructose, which serves as a significant energy source for spermatozoa 

outside the testes. As a diluent, fructose provides nutrients in the form of ATP, enabling 

sperm cells to maintain viability for longer periods (Bustani et al., 2021). Since coconut 

water contains both glucose and fructose, it is assumed to meet the nutritional 

requirements of spermatozoa during storage and may contribute to improved fertilization 

and hatching outcomes (Ponglowhapan et al., 2004). 

Previous studies have demonstrated that coconut water treatment can influence the 

survival rate of various fish species. For instance, soaking the platy swordfish 

(Xiphophorus helleri) in coconut water at 30ppm/ L for 8 hours resulted in survival rates 

ranging from 60 to 65.8% (Rahmawati et al., 2023). In the red tilapia (Oreochromis 

niloticus), treatment with 30% coconut water yielded a relatively high survival rate of 

93%. However, soaking duration also affects outcomes. In another study on tilapia larvae, 

soaking treatments of 5, 10, 15, and 20 hours produced survival rates ranging from 31.5% 

to 39.5%, with the lowest rate (31%) observed at 20 hours (Masprawidinatra et al., 

2015). These findings suggest that while coconut water has beneficial properties, 

excessive exposure may reduce survival. Supporting this, other sources indicate that 

overuse of coconut water may lead to harmful effects, potentially resulting in mortality. 

Based on various analyses, soaking gourami (Osphronemus goramy) eggs in young 

coconut water at different concentrations significantly affected (P< 0.05) the survival rate 

(SR) of the resulting larvae. The average survival rate during a 28-day rearing period 

varied across treatments: P0 (control) recorded 88%, P1 showed the highest survival rate 

at 92%, followed by P2 at 84%, and P3 with the lowest at 69%. The P3 treatment (35ml/ 

L) resulted in the lowest larval survival, while P2 (25ml/ L) showed a moderate SR of 

84%. P1 (15ml/ L) was considered optimal, achieving the highest larval survival at 92%. 

These differences are likely influenced by both egg quality and the impact of 

varying coconut water concentrations on water quality during incubation. Changes in 

water parameters can affect larval viability post-hatching. In all treatments, larvae that 

died after hatching showed similar symptoms: pale whitish-yellow coloration followed by 

decay. Supporting results from studies on other fish species, such as the betta fish, 

showed variable survival rates (approximately 83 to 89%) after immersion in different 

doses of coconut water followed by extended rearing (Dwinanti et al., 2018). Mortality 

in fish embryos can occur when the embryo fails to develop properly or is unable to 

perform essential metabolic functions needed for organ and tissue formation 

(Hardanigsih et al., 2008). 
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According to Fig. (3), a positive correlation was observed between the dose of 

young coconut water and the absolute weight gain of gourami (Osphronemus goramy) 

larvae. As the coconut water concentration increased, so did absolute weight growth, 

suggesting that higher doses may enhance growth performance. This effect is likely 

related to the nutritional composition of coconut water, which includes phenolic 

compounds with antioxidant properties and potassium (Mahayothee et al., 2016), both of 

which support metabolic processes and improve larval health (Wenzel et al., 2021). 

However, statistical analysis (ANOVA) showed that soaking gourami eggs in 

different concentrations of coconut water had no significant effect (P> 0.05) on the 

absolute weight growth of the larvae. Over a 28-day rearing period, all treatments showed 

relatively similar weight gains. The highest gain was recorded in treatment P1 (14.26mg), 

followed by P3 (14.14mg), P2 (14.03mg), and the control P0 (13.13mg). These numerical 

differences were not statistically significant. 

In terms of absolute length growth, similar findings were observed. Although 

statistical tests showed no significant effect (P> 0.05) of coconut water concentration on 

larval length, slight variation in mean length was noted. The highest growth occurred in 

treatment P2 (297mm), followed by P3 (291mm), P1 (88mm), and the control (P0) with 

the lowest at 72mm. These differences were not statistically validated. 

Interestingly, a negative correlation was noted between the dose of coconut water 

and absolute length growth. As the concentration increased, length gain tended to 

decrease. This inverse relationship may suggest that higher doses affect morphological 

development differently than weight gain. 

Regarding specific growth rate (SGR), although increasing trends were observed 

with higher coconut water doses, the differences were not statistically significant (P > 

0.05). The highest SGR was recorded in P3 (5.24%), followed by P2 (5.20%), P1 

(5.04%), and P0 (4.75%). The lower SGR observed in the control may be linked to 

reduced water quality, indicated by water discoloration and thickening—suggesting 

elevated organic matter or ammonia accumulation. 

Water quality is a critical factor in larval development and survival (Ofori-

Darkwah et al., 2023). Poor water conditions can impair embryonic development, reduce 

hatchability, and negatively affect growth performance (He et al., 2022). In this study, 

water pH ranged from 5.89 to 6.65, which is slightly below the optimal range for tilapia 

(6.7–8.6) but still within the tolerance range for gourami larvae. Other measured water 

quality parameters included nitrate, nitrite, hardness, and alkalinity. Variations in these 

parameters may have contributed to the non-significant differences in growth 

performance across treatments. 

The early life stages of fish are highly sensitive to environmental conditions 

(Lagunes et al., 2025). Stable water quality, combined with adequate nutrition, plays a 

key role in determining larval survival and growth (Yoshinaga et al., 2022; Serdiati et 

al., 2024). Additionally, genetic and environmental interactions significantly contribute to 
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variability in development and individual traits within populations (Gonzalez et al., 

2022). 

 

CONCLUSION 

 

This study demonstrated that the addition of young coconut water (YCW) to the 

hatching medium of gourami eggs (Osphronemus gourami) significantly influences 

hatching rate and survival rates, with notable trends in larval growth performance. The 

highest hatching rate (100%) was achieved with YCW concentrations of 25 and 35ml/ L, 

indicating that the bioactive and antioxidant compounds in coconut water positively 

affect embryonic development. However, excessive concentrations (35ml/ L) negatively 

impacted survival rate, suggesting a threshold beyond which the water quality 

deteriorates, possibly due to increased organic matter affecting larval resilience. The 

optimal balance was found at 15ml/ L, which provided both a high hatching rate 

(99.67%) and the highest survival rate (93%), indicating that moderate enrichment of the 

hatching medium with coconut water can enhance both embryonic success and early 

larval viability. Growth parameters such as absolute weight, length, and specific growth 

rate did not differ significantly between treatments, though positive correlations were 

noted between coconut water concentration and weight-related growth metrics. The study 

also highlighted the importance of water quality, as parameters like pH and nitrogen 

compounds fluctuated with increasing YCW doses. These fluctuations suggest that while 

coconut water can serve as a natural and locally available additive to improve hatchery 

success, its concentration must be carefully managed to avoid adverse effects on water 

chemistry and larval survival. In conclusion, young coconut water at a concentration of 

15ml/ L is recommended as an effective and environmentally friendly additive to 

improve the hatching rate and survival rate of gourami larvae in aquaculture hatchery 

systems. 
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