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ABSTRACT 
This study investigated the interaction between salinity and container colour on 

survival, growth, and feed conversion ratio in barramundi (Lates calcarifer). This 

study used a Randomised Block Design (RCD), with juvenile sea bass (2-3 g 

weight, 5-6 cm length) stocked into a 70 litre aquarium. The study was conducted 

with a combination of three salinity levels (0, 15, and 30 ppt) and three container 

colours (blue, black, and orange). Each treatment consisted of 35 juveniles fed 40% 

crude protein pellets (0.7-1 mm) at 7% of biomass, three times a day for 28 days. 

There was a significant interaction between salinity and container colour on L. 

Calcarifers growth. Blue containers supported better weight gain at all salinity 

levels. Meanwhile, orange containers reduced the negative impact of high salinity 

on growth. Although, this interaction was not significant for length growth or feed 

conversion. 
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 INTRODUCTION 

Barramundi (Lates calcarifer) stands out 

for its nutritional profile and economic value. 

It contains 15-19.5% protein and 3.5 - 9% fat 

in fresh condition (Simon et al., 2019). These 

nutrients are good for a healthy diet and are in 

line with the increasing global awareness of 

healthy eating (Carton and Jones, 2013). The 

potential of this fish is also promising in both 

domestic and export scope (Siddik et al., 

2016). The high demand has led to 

overexploitation and a decline in the number of 

juvenile stocks in their natural habitat (Blaber 

et al., 2008). To overcome this problem, 

intensive culture of L. Calcarifer has been 

developed (Schipp et al., 2007). One of the 

advantages of L. Calcarifer culture is that it 

can be conducted in coastal floating net cages, 

brackish water ponds, or freshwater ponds 

(Nhan et al., 2022). L. Calcarifer have 

tolerance to frequent salinity changes 

(euryhaline), and are classified as catadromous 

(Vij et al., 2020). The gills of euryhaline fish 

have special mechanisms to regulate the 

balance of osmotic pressure through the action 

of biological enzymes, hormone regulation, 

utilization of ion transport channels, and 

systematic conduction of biological signals 

(Bao et al., 2022). In addition, another 

advantage is that it has a high fertility rate, fast 

growth, and good market acceptance 
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(Domingos et al., 2021). However, so far the 

local L. Calcarifer parent has performed 

relatively lower than the Australian strain 

(Pietoyo et al., 2022). 

However, there are challenges in terms of 

the availability of quality natural seeds, which 

requires effective breeding efforts. The L. 

Calcarifer breeding phase is an important 

transitional phase in cultivation, where in this 

phase fish seeds will be produced for rearing 

cultivation (Kumaran et al., 2022). This phase 

is influenced by various factors, such as 

environmental conditions, especially water 

quality which includes parameters such as 

salinity and physical characteristics of rearing 

containers such as their color (McLean, 2021; 

Seale et al., 2024; Ullmann et al., 2011). 

Extreme salinity changes can cause osmotic 

stress that causes macromolecular damage to 

the fish, resulting in decreased fish health 

(Evans and Kültz, 2020). On the other hand, 

tank colour has been reported to affect larval 

survival, health, stress levels and even 

aggression level (McLean, 2021). Where the 

colour of the tank relates to the spectral zone 

that the fish will receive. Certain spectral zones 

stress fish, which is confirmed by increased 

cortisol levels. Furthermore, the colour of the 

environment can activate and suppress fish 

nutrition. the more contrasting the feed is with 

a particular environmental colour can affect 

the amount of food consumed and somatic 

growth (Ruchin, 2020). 

In Asian snapper, it is reported that red is 

the most suitable background colour for 

rearing juvenile snapper, followed by white, 

black and blue (Morshedi et al., 2022). 

However, information on the interaction effect 

between salinity and rearing container colour 

on growth rate, feed conversion and survival in 

L. calcarifer culture is still very limited. This 

study aims to elucidate the interaction effects 

caused by water salinity and rearing container 

colour on growth, feed conversion and fry 

survival. 

MATERIAL AND METHOD 

Research place 

The research was conducted in May 2022 at 

the Situbondo Brackish Water Aquaculture 

Center (BPBAP), which is located at Jalan 

Raya Pecaron, Klatakan Village, Kendit 

Subdistrict, Situbondo Regency, East Java, 

Indonesia.  

Research design 

This research used a factorial Completely 

Randomized Design (CRD) method with two 

treatment variables: different salinity levels 

and container colors. Each treatment was 

repeated three times. The first factor is salinity 

(S), and the second is container color (W). The 

salinity factor (S) shows three treatment levels, 

namely S1 (0 ppt), S2 (15 ppt), and S3 (30 ppt), 

while the container color factor (W) shows 

three treatments, namely W1 (blue), W2 

(black), and W3 (orange). 

There was a total of 27 treatments from the 

combination of the two factors. A total 945 

juvenile L. Calcarifer fish with a size of 5-6 cm 

and a weight of 2-3 grams were used in this 

study, all fish samples came from the 

Situbondo brackish water aquaculture centre. 

The number of juveniles used in the study was 

determined based on nine combinations of 

experimental units with three replications. 

Each replication consisted of 35 juvenile 

seabass with a population density of 1 juvenile 

per 2 liters of water. 

Research Preparation 

The container is an aquarium made of clear 

glass measuring 45 × 45 × 45 cm with a water 

height of 34.5 cm (volume 70 liters) equipped 

with one aeration. Juvenile seabass to be used 

for research are graded first so that they have a 

uniform size. The feed to be used is 

https://doi.org/10.24073/joas.v10i1.66706
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commercial feed with a diameter of 700 - 1,000 

microns and a minimum protein content of 

40%. In making the salinity of the maintenance 

media, it is adjusted to the salinity factor, 

namely 0 ppt, 15 ppt, and 30 ppt. Furthermore, 

cover all sides of the aquarium except the top 

with blue, black, and orange plastic according 

to the amount needed for the tank color factor.  

Tabel 1. Treatment combination between salinity and rearing container color 

Salinity (S) 

Colour (W) 

W1 W2 W3 

S1 S1W1 S1W2 S1W3 

S2 S2W1 S2W2 S2W3 

S3 S3W1 S3W2 S3W3 

Rearing of Lates Calcarifer 

Juvenile sea bass were stocked into the 

aquarium slowly (acclimatisation) until they 

reached the desired salinity level in this study 

(15 and 0 ppt). Furthermore, after adapting to 

the new salinity the fish were reared for 28 

days. During rearing, juveniles were fed 7% of 

biomass at a frequency of 3 times a day. On the 

other hand, water quality measurements; 

temperature, pH, DO, and salinity were 

measured daily and water changes were a 

maximum of 80%/day. 

Data collecting 

Data collected during the study included 

specific growth rate length and weight, feed 

conversion ratio, and survival. During 

maintenance, measurements were taken every 

seven days. The number of juveniles sampled 

was seven juveniles from the total, or 20% of 

the population. The formula used to calculate 

the daily length growth rate according to Luo 

et al. (2014) is as follows: 

𝑆𝐺𝑅(𝑤) =
(𝐿𝑛 𝐹𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 − 𝐿𝑛 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑊𝑒𝑖𝑔ℎ𝑡)

𝐷𝑎𝑦𝑠
𝑥 100 

𝑆𝐺𝑅(𝑙) =
(𝐿𝑛 𝐹𝑖𝑛𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ − 𝐿𝑛 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ)

𝐷𝑎𝑦𝑠
𝑥 100 

𝐹𝐶𝑅 =
(𝑇𝑜𝑡𝑎𝑙 𝑓𝑒𝑒𝑑)

𝑇𝑜𝑡𝑎𝑙 𝑜𝑓 𝑤𝑒𝑖𝑔ℎ𝑡 𝑔𝑎𝑖𝑛
 

𝑆𝑅 =
(𝐹𝑖𝑛𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑖𝑜𝑚𝑎𝑠𝑠)

𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑖𝑜𝑚𝑎𝑠𝑠
𝑥 100% 

 

 

Data analysis 

Analysis of variance (ANOVA) was 

conducted to determine the effect of the 

treatment, and continued with Duncan's 

Multiple Range Test (DMRT) at the 5% level 

to determine the differences in each treatment. 

RESULT AND DISCUSSION 

Growth and Survival of Lates Calcalifer 

In this study, SGRL and SGRW are used to 

describe length and weight growth. The best 

growth of length (SGRL) of L. Calcarifer was 

found in treatment with 0 ppt salinity and a 

blue color (S1W1) of 5.56 cm. This treatment 

resulted in a significant difference (P < 0.05) 

from the other treatments. This value is 

consistent with specific growth rate (SGRw) 

values from the same treatment, which were 

14.51 g. However, salinity and container color 

had no effect on survival rates, as all treatments 

had a 100% survival rate (Table 2). 

The growth performance of seabass is 

influenced by various factors such as salinity 

and container color. Salinity has been 

identified as an important parameter affecting 

L. Calcarifers growth. Several studies have 

shown that a certain level of salinity is optimal 

for this fish's growth (Seale et al., 2024; 

Weakley et al., 2012).  

The results of this study indicate that zero 

ppt salinity (fresh water) produces better 

growth compared to brackish water and 

https://doi.org/10.24073/joas.v10i1.66706
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seawater. This condition can occur because L. 

Calcarifer can live in freshwater for less than 

one year to 11 years before migrating to salt 

water in the estuary (Roberts et al., 2024). This 

finding aligns with the research of Wijayanto 

et al. (2020), who reported that seabass reared 

at low salinity showed better specific growth 

rate (SGRw) compared to those reared at higher 

salinity. In addition, seawater salinity 

variations affect snapper's survival rate and 

growth in the seeding phase (Young and 

Almoutiri, 2021). The effect of salinity on 

growth can be associated with a shift in energy 

consumption from growth to osmoregulation, 

which is an active mechanism in maintaining 

the body's osmotic balance. 

  

Table 2. Interaction between salinity and tank color on growth and FCR of L. calcarifer. 

Treatment Salinity Container 

colour 

SR (%) SGRL (%/day) SGRw (%day) FCR 

S1W1 0 ppt Blue 100± 0,00a 5,56+0,61a 14,51+0,93a 0,67+0,01c 

S1W2 0 ppt Black 100± 0,00 a 3,40+0,27bc 10,55+2,04b 0,87+0,12bc 

S1W3 0 ppt Orange 100± 0,00 a 3,88+0,69b 13,71+0,38a 0,70+0,02c 

S2W1 15 ppt Blue 100± 0,00 a 2,9+0,12c 11,79+1,5b 0,86+0,08bc 

S2W2 15 ppt Black 100± 0,00 a 2,86+0,25c 10,27+0,75b 0,91+0,04bc 

S2W3 15 ppt Orange 100± 0,00 a 3,5+0,6bc 11,90+0,34ab 0,83+0,04bc 

S3W1 30 ppt Blue 100± 0,00 a 4,04+0,25b 10,54+0,49ab 0,85+0,06bc 

S3W2 30 ppt Black 100± 0,00 a 2,95+0,71c 9,5+1,83b 0,97+0,09a 

S3W3 30 ppt Orange 100± 0,00 a 3,33+0,17bc 12,21+2,69ab 0,79+0,09c  

In addition, increased cortisol levels in 

response to osmotic stress also contribute to 

growth retardation (Triantaphyllopoulos et al., 

2020). Santisathitkul et al. (2020) showed that 

background color affects the growth of L. 

calcarifer. This suggests the physical 

characteristics of the container have a potential 

impact on the growth of snappers (Arechavala-

Lopez et al., 2022). Regarding the color of the 

container, although Banan et al. (2011) 

emphasized that container color has a limited 

effect on growth performance and 

physiological parameters of beluga fish (Huso 

huso), light color has a significant effect 

(Banan et al., 2011). Noureldin et al. (2021) 

reported that keeping C. auratus under 

monochromatic blue light improves their 

performance and immune-physiological 

response to stress. This suggests that the effect 

of container color on growth may be species-

specific and requires further investigation. 

FCR of Lates Calcarifer 

Feed Conversion Ratio (FCR) is the feed 

given per unit of body weight gain (Prakash et 

al., 2020). The FCR value can be influenced by 

several factors, namely the feeding frequency, 

stocking density, and water quality (Oliveira et 

al., 2012; Mengistu et al., 2020; Huang et al., 

2025). In addition, according to Dopeikar et al. 

(2024), FCR can also be influenced by the 

color of the maintenance media. Based on the 

results of the study, the best FCR value was in 

treatment S1W1 with a value of 0.67, which 

was significantly different (P < 0.05) from 

treatment S3W2 but not significantly different 

(P > 0.05) from other treatments (Table 2). 

Treatment S1W1 has a salinity value of 0 ppt, 

with blue as the tank color. 

These results are in accordance with the 

research of Wijayanto et al. (2020), which 

states that the best FCR value is found at low 

salinity compared to high salinity. This 

https://doi.org/10.24073/joas.v10i1.66706
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statement is also supported by Noval et al. 

(2018), who stated that grouper fish can live at 

low salinity because part of their life grows at 

low salinity. This is because juvenile seabass 

fish have catadromous properties, so juvenile 

seabass fish migrate to fresh and brackish 

waters to grow and, after adulthood, return to 

the sea to spawn (Blaber et al., 2008). In 

addition, seabass fish have flat type 1 

ionocytes on their gills, which function to 

absorb ions in low-salinity environments so 

that grouper fish can live and grow at low 

salinity (Ding et al., 2022). 

In addition to salinity, tank color can also 

affect the FCR value. Fish kept in blue tanks 

have better FCR values. The effect of the 

background color is likely related to the ability 

of fish to see objects clearly when they contrast 

with the background color, thus contributing to 

a high growth rate and feed utilization 

(Ninwichian et al., 2022). 

CONCLUSION 

 Salinity significantly affects growth (daily 

length and weight) and feed conversion in L. 

Calcarifer. Freshwater gives the best results 

for growth in length, weight, and feed 

conversion compared to brackish water and 

seawater. The blue color of the culture 

container supports SGR and the most optimal 

feed conversion. Further research is needed to 

understand the physiological mechanisms 

behind the interaction effect of container color 

on salinity. 
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