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Abstract 
 
This study evaluated weaning methods for Channa striata larvae using a three-phase 
feeding trial with four treatments that included T1 (control), T2 (100% Artemia), T3 (100% 
fish paste), and T4 (50% formulated feed + 50% Artemia). In Phase I (Days 1-15), larvae 
were fed the respective treatments, followed by a gradual transition to formulated feed in 
Phase II (Days 16-30). By Phase III (Days 31-45), all groups received 100% formulated 
feed. Initial average length and weight were 3.26±0.23 cm and 0.56±0.07 g, respectively. 
Upon completion of the experiment, T2 had the highest final survival rate (89%), with T2 
and T3 showing significantly higher weight gain and specific growth rate (SGR). A strong 
positive correlation between dissolved oxygen and final weight (r = 0.85) highlighted the 
importance of oxygen for growth, while elevated ammonia concentrations negatively 
impacted growth (r = -0.98). The findings suggest that C. striata larvae can be effectively 
weaned to formulated feed either through initial exclusively live feeding followed by 
gradual transition or by using a combination of live and formulated feed from the 
beginning, both leading to enhanced survival and growth performance. 
 
Keywords:  Channa striata; Weaning methods; larvae feeding; growth performance; 
water quality parameters 
 

1. Introduction 
 
The domestication of new fish species for aquaculture heavily depends on developing 
effective larval rearing and nursing techniques. A critical phase in this process is the 
successful transition of larvae from live to formulated feeds. The weaning stage is 
essential in determining cultured species' survival, growth, and long-term performance 
(Qin& Fast, 1997; Kolkovski, 2001). Larval rearing success relies significantly on the 
availability of appropriate feeds that are readily ingested, easily digested, and nutritionally 
sufficient to promote optimal development and health (Kumar et al., 2008; Hamre et al., 
2013).  
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appropriate feeds that are readily ingested, easily digested, and nutritionally sufficient to 
promote optimal development and health (Kumar et al., 2008; Hamre et al., 2013). 

Several factors influence the success of weaning, including the larvae's age and 
initial size, feed type, feeding strategy, environmental conditions, and cannibalistic 
behavior (Kubitza &Lovshin, 1999). Since feeding strategies often vary with species-
specific physiological and behavioral traits, tailored weaning protocols are crucial (Cahu& 
Infante, 2001). Given that weaning has a direct impact on hatchery efficiency, extensive 
research has been conducted to optimize weaning in a variety of fish species, including 
both carnivorous and omnivorous types (Gisbert &Williot, 2002). 

Live feeds such as Artemia, rotifers, and zooplankton are commonly used in the 
early stages of larviculture due to their high palatability and digestibility (Dhert et al., 
2001). However, large-scale application is limited by their high production cost, labour-
intensive culture, and inconsistent quality (Le Ruyet et al., 1993; Sorgeloos et al., 2001). 
While microdiets have been developed as alternatives, their early introduction often 
results in reduced growth and survival, primarily due to the immature digestive system of 
larvae and inadequate attractants in formulated feeds (Kolkovski, 2001). Additionally, 
delayed acceptance of formulated feeds can exacerbate cannibalism, especially in 
carnivorous and piscivorous species (Baras & Jobling, 2002). 

Channa striata, the striped snakehead, is a high-value freshwater fish species 
widely distributed in Southeast Asia and known for its air-breathing ability, medicinal 
value, and market demand (Courtenay & Williams, 2004;Aliyu-Paiko et al., 2010). In 
Thailand, India, and Vietnam, efforts to culture C. striata have moderately succeeded 
(Marimuthu &Haniffa, 2007; Marimuthu et al., 2007). In Bangladesh, however, 
commercial cultivation remains in its early stages, primarily due to poor quality fry, low 
spawning success, and limited knowledge of early life feeding and rearing practices 
(Mollah et al., 2009; Roy et al., 2020). Unlike carp species, the rearing of C. striata 
hatchlings and post-larvae poses more significant challenges due to their highly 
carnivorous and cannibalistic nature. These characteristics require carefully designed 
feeding protocols to prevent high mortality and improve performance (Qin & Fast, 1996). 

From a practical and economic perspective, one of the primary considerations in 
snakehead farming is whether the prolonged use of expensive live feeds, which improves 
survival and growth, outweighs the cost-saving benefits of earlier transition to formulated 
feeds that may slightly compromise performance (Teshima et al., 2004). Therefore, the 
current study aimed to evaluate the effectiveness of different weaning strategies for C. 
striata larvae by gradually replacing live feed with formulated diets. The overarching goal 
was to develop a cost-effective and biologically sound weaning protocol to support the 
domestication and expansion of snakehead aquaculture in Bangladesh. 
 

2. Materials and Methods 
 
2.1 Ethics approval 
 
The research was done with the permission of the University Ethical Committee of Hajee 
Mohammad Danesh Science and Technology University, No HSTU/ IRT 4361(1). 
 
2.2Study area and study period 
 
The study was conducted at the Fisheries Biology and Genetics Hatchery, Hajee 
Mohammad Danesh Science and Technology University (HSTU), Dinajpur, Bangladesh. 
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The experiment was designed to replicate standard commercial fry production practices 
used in Southeast Asian countries. The feeding trial lasted six weeks and was carried out 
from June to July 2024. 
 
2.3Fish larvae collection 
 
Channa striata larvae were obtained through induced breeding of captive-bred 
broodstock maintained at the freshwater station of Bangladesh Fisheries Research 
Institute (BFRI), Mymensingh. Following hatching, larvae were initially fed with plankton 
soup after complete yolk sac absorption (approximately 3 days post-hatch) for 10 days. 
At 13 days of age, larvae were transported to the HSTU hatchery in oxygenated 
polyethylene bags. Upon arrival, they were acclimatized in circular tanks and fed boiled 
trash fish paste prior to the experimental setup. All larvae used in the experiment were 
from a single batch to ensure uniformity. 
 
2.4 Fish stocking and rearing conditions 
 
Larvae were stocked in 100-litres plastic tanks, each filled with 50 L of dechlorinated 
water. Fifty larvae were stocked per tank (1 fish/L). Prior to stocking, initial larval body 
length (3.26±0.23 cm) and weight (0.56±0.07 g) were recorded. The tanks were cleaned 
daily with partial water exchange (approximately two-thirds of the volume) before the first 
feeding. Residual feed and fecal matter were siphoned out daily. Dead fish were removed 
and recorded regularly. 
 
2.5 Experimental design 
 
The feeding trial consisted of three weaning phases over a total period of six weeks. Four 
dietary treatments were applied, with each treatment having three replicates (4 
treatments × 3 replicates = 12 tanks). The treatment groups were as follows, T1 (Control): 
100% formulated feed throughout the trial; T2: Initial 100% Artemia, gradually replaced 
with formulated feed; T3: Initial 100% fish paste, steadily replaced with formulated feed, 
and T4: Mixed live and formulated feed initially with gradual transition. The feeding regime 
and weaning schedule for each treatment group are summarized in Table 1. 
 
2.6 Water quality monitoring 
 
Water quality parameters were monitored weekly following standard methods (APHA, 
2005). A portable multimeter (hm Digital COM-300) measured dissolved oxygen (DO), 
temperature, and pH. Total alkalinity was measured in the laboratory using the methyl 
orange indicator method. Ammonia, nitrite (NO₂⁻), and nitrate (NO₃⁻) concentrations were 
measured using a HACH water testing kit (Model: DR-210, USA). Water quality was 
maintained within optimal ranges for larval rearing. 
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Table 1. Experimental design of feeding trial for C. striata larvae 

Phase Treatment Feeding Composition Duration Age of 
Fish 

(Days) 

Feeding 
Rate 

I T1 

(Control) 

100% Formulated feed 2 weeks 
 

17–30 
days 

 

Up to 
satiation 

  
T2 100% Artemia 

 
T3 100% Fish paste 

 
T4 50% Formulated + 50% 

Artemia 

II T1 100% Formulated feed 2 weeks 
 

31–45 
days 

 

10% of 
body 

weight 
 

 
T2 50% Formulated + 50% 

Artemia 
 

T3 50% Formulated + 50% Fish 
paste 

 
T4 75% Formulated + 25% 

Artemia 

III All groups 100% Formulated feed 2 weeks 46–60 
days 

8% of 
body 

weight 

 
2.7 Diet preparation 
 
2.7.1 Formulated feed 
 
A commercially available micro-particulate starter feed (Ultra Mash Powder, Tiger Brand, 
Eon Feed Ltd., Eon group) was usedas the primary larval feed. The feed contained 
fishmeal, soybean meal, wheat flour, vitamins, minerals, enzymes, and essential oils.Its 
proximate composition was as follows: protein 35%, moisture 12%, fat 6%, carbohydrate 
28%, fiber 5%, ash 16%, calcium 2.3%, phosphorus 0.8%.Prior to feeding, the dry micro 
diet was mixed with filtrate hatchery water, kneaded into a uniform paste and sieved to 
obtain250-500 μm particles. The micro diet was then diluted to slurry using a 1:5 feed-to-
water ratio, consistent with established micro diet preparation protocols (Blair et al., 
2003).The slurry was dispensed gently across the tank surface with temporarily reduced 
water inflow to minimize particle loss and was prepared fresh before each feeding event. 
 
2.7.2 Artemianauplii 
 
Decapsulated Artemia cysts (Dancing Crane brand) were hatched following the standard 
protocols (Campton & Busack, 1989).Hatching occurred in conical flasks under constant 
aeration and intense illumination from a 1000-watt bulb. Salinity was maintained at 25-30 
ppt, temperature at 30°C, and pH between7.5-8.5. Hatching occurred within 24-36 h, with 
an average hatching success rate of 90%. After hatching, nauplii were collected via 
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siphoning and confirmed microscopically. Proximate composition (% of dry weight basis): 
protein 45.08%, moisture 7.09%, fat 0.16%, carbohydrate 45.53%, fiber 37.87%, and ash 
2.14%. 
 
2.7.3 Fish paste 
 
Small trash fish were collected from a local market. Next, the fish were boiled and the 
bones removed manually.The boiled and deboned fish were then minced to form a fine 
paste suitable for larval ingestion. Proximate composition of the paste (% of wet weight 
basis)was: protein 21.12%, moisture 73.21%, fat 0.84%, carbohydrate 3.22%, fiber 1.3%, 
and ash 1.61%. 
 
2.8 Sampling and growth monitoring 
 
Weekly sampling (n = 10 per tank) was conducted to monitor growth and adjust feeding 
rates accordingly. Mortality and signs of cannibalism were recorded daily. Missing 
individuals were assumed to be victims of cannibalism. The following parameters were 
calculated: 
 

Survival Rate (%) = (No. of fish alive / No. of fish stocked) × 100 
 

Weight Gain (g) = Final weight − Initial weight 
 

Specific Growth Rate (SGR, 
%/day) 

= [(ln Final weight − ln Initial weight) / Number  
of days] × 100 
 

Observed Mortality (%) = (Dead fish with no sign of cannibalism / Total  
fish stocked) × 100 
 

Cannibalism (%) =[(Total dead − Observed mortality) / Total  
stocked] × 100 
 

Total Mortality = Observed mortality + Cannibalism 
 

2.9 Statistical analysis 
 
All the data sets were subjected to a normality test using the Shapiro-Wilk test(Shapiro & 
Wilk,1965) to ensure the assumptions of parametric analysis were met.To compare the 
growth and survival of larvae among the four treatment groups, a one-way analysis of 
variance (ANOVA)was conducted to determine if feeding control had a significant effect 
on the growth and survival performance of C. striata. Post-hoc comparisons (Tukey’s 
HSD) were performed where significant differences were found (Tukey, 1953). Variables 
that satisfied the assumption of normality were further analyzed using Pearson’s 
correlation coefficient (r) test (Pearson,1985) to assess the strength and direction of 
linear relationships between final weight and each independent variable. This analysis 
was performed using Python 3(Virtanen et al., 2020), which also provided p-values to 
assess statistical significance. All statistical visualizations, including correlation plots and 
ANOVA summary graphs, were created using Matplotlib(Hunter, 2007). The statistical 
significance was established at a 5% probability level. 
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3. Results and Discussion 
 
This study evaluated the water quality parameters and the survival and growth 
performance of C. striata larvae under different dietary treatments, including varying 
combinations of formulated feed, live Artemia and fish paste. The results demonstrate 
how dietary strategies influence water quality and larval development, with significant 
variations in survival, growth, and cannibalism observed across the treatments. 
 
3.1 Water quality parameters 
 
Throughout the experimental period, water temperature remained within acceptable 
ranges for C. striata larval rearing (Table 2). The water temperature did not show 
significant variation across treatments (p>0.05), ranging from 29.13±0.59°C in T2 to 
29.36±0.59°C in T4, indicating uniform thermal conditions in all experimental 
tanks.However, significant differences were observed in pH levels among treatments 
(p<0.05). The highest pH values were recorded in T2 (7.68±0.12) and T3 (7.67±0.13), 
both significantly higher than the control group T1 (7.29±0.27). Treatment T4 exhibited an 
intermediate pH value (7.50±0.24), which was not significantly different from T1 and T3. 
Dissolved oxygen (DO) levels also differed significantly among treatments (p<0.05). The 
highest DO was recorded in T2 (6.90±0.48 mg/L), followed by T3 (6.80±0.76 mg/L) and T4 
(6.69±0.85 mg/L), while the lowest was observed in T1 (6.03±0.99 mg/L). Total alkalinity 
varied significantly between treatments (p < 0.05), with T1 exhibiting the highest value 
(118.22±0.41 mg/L), followed by T3 (116.51±0.50 mg/L), T2 (115.96±0.33 mg/L), and the 
lowest in T4 (115.21±0.66 mg/L). Ammonia (NH₃) levels were significantly higher in T1 
(0.04±0.017 mg/L) compared to other treatments (p<0.05). The lowest ammonia 
concentration was observed in T2 (0.01±0.002 mg/L). T3 and T4 had intermediate values 
of 0.02±0.004 mg/L and 0.03±0.009 mg/L, respectively.In contrast, nitrate (NO₃⁻) and 
nitrite (NO₂⁻) levels did not differ significantly across treatments (p>0.05). Nitrate 
concentrations ranged from 4.39±0.49 mg/L in T1 to 4.72±0.60 mg/L in T2, while nitrite 
concentrations remained between 0.43±0.04 mg/L (T1) and 0.47±0.07 mg/L (T3). Overall, 
treatments incorporating live or mixed feeding strategies (T2, T3, and T4) maintained 
better water quality parameters compared to the control (T1), which relied solely on 
formulated feed. 

Water quality is a crucial factor influencing the health and growth of aquatic 
organisms in aquaculture (Boyd &Tucker, 2012). In this study, water temperature 
remained consistent across treatments (29.13°C-29.36°C), well within the optimal range 
for C. striata larvae (28-30°C) (Do et al., 2021).The variations in pH among treatments 
with significantly higher values in T2 and T3 compared to T1 suggested that live and semi-
moist feeds like Artemia and fish paste may act as pH buffers (Das et al., 2014). This 
buffering effect could result from the organic matter in live feeds, which may neutralize 
acids produced during microbial degradation of organic waste (Das et al.,2014).Dissolved 
oxygen (DO) levels were significantly higher in treatments with live feeds (T2 and T3), 
which could be attributed to the improved water quality and reduced microbial load in 
these treatments (Zhou et al., 2022). In contrast, the lower DO observed in the control 
group (T1) could be linked to the higher organic load resulting from uneaten formulated 
feed, leading to greater oxygen consumption due to microbial degradation (Hlaváčet al., 
2014).The ammonia levels were also significantly lower in T2, likely due to the lower 
nitrogenous waste produced by Artemia, which is known for its high digestibility and low 
nitrogen excretion (Morais et al., 2004). Ammonia accumulation is a significant concern in  
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Table 2. Water quality parameters during the feeding trial of Channa striata larvae under 
different treatments 

Parameters T1 
(Control) 

T2 (100% 
Artemia) 

T3 (100% Fish 
Paste) 

T4 (50% 
Formulated + 
50% Artemia) 

Temperature (°C) 29.26±0.61 29.13±0.59 29.13±0.72 29.36±0.59 
pH 7.29±0.27ᵇ 7.68±0.12ᵃ 7.67±0.13ᵃ 7.50±0.24ᵃᵇ 
DO (mg/L) 6.03±0.99ᵇ 6.90±0.48ᵃ 6.80±0.76ᵃᵇ 6.69±0.85ᵃᵇ 
Total Alkalinity 
(mg/L) 

118.22±0.41ᵃ 115.96±0.33ᶜ 116.51±0.50ᵇ 115.21±0.66ᵈ 

NH₃ (mg/L) 0.04±0.017ᵃ 0.01±0.002ᶜ 0.02±0.004ᶜ 0.03±0.009ᵇ 
NO₃ (mg/L) 4.39±0.49 4.72±0.60 4.62±0.31 4.59±0.39 
NO₂ (mg/L) 0.43±0.04 0.47±0.05 0.47±0.07 0.46±0.06 

Note: Values are presented as mean ± standard deviation. Different superscript letters 
(a, b, c, d) within the same row indicate significant differences among treatments (Tukey 
HSD, p<0.05).  
 
aquaculture, as highconcentrations can be toxic to larvae, affecting their survival and 
growth (Shiwanand & Tripathi, 2013). The significant difference in ammonia levels 
highlights the importance of incorporating live feeds in reducing nitrogenous waste in the 
initial stage of weaning. 
 
3.2 Growth and survival of C. striata larvae 
 
The growth performance and survival of C. striata larvae varied significantly among the 
different treatment groups after six weeks (Table 3 and Figure 1). Initial length and weight 
were consistent across all treatments (3.26±0.23 cm and 0.56±0.07 g, respectively), 
indicating uniformity at the beginning of the trial. Upon completion of the experiment, 
survival rates ranged from 66% to 89%, with the highest survival observed in treatment T2 
(89%), followed by T3 (86%) and T4 (82%). The lowest survival with highest mortality, 
both total and observedmortality,was recorded in T1 (66%). This was likely due to the 
poor palatability,digestibility, or nutritional adequacy in this treatment. Cannibalism was 
relatively low and uniform, suggesting that the feeding regime had a greater effect on 
survival than aggression-related mortality. The survival rates observed in this study 
highlight the beneficial effects of live and semi-live feeds at the beginning. Treatment T2 
(100% Artemia) demonstrated the highest survival (89%) at the end of the experiment 
with low cannibalism, consistent with previous studies that show live feeds such as 
Artemia enhanced the survival of fish larvae by improving nutritional intake and reducing 
stress (Joshua et al., 2022). In contrast, the control group (T1) exhibited significantly 
lower survival (66%) and the highest mortality and cannibalism, which aligned with 
findings from Kalaiselvan et al. (2024), who noted that reliance on formulated feed alone 
could lead to poor survival and increased competition and cannibalism among larvae. 
The reduced survival and higher cannibalism in T1 could also be linked to the poor 
nutritional quality of formulated feeds compared to live prey, which provides essential 
fatty acids and other nutrients critical for larval development (Salze & Davis, 2015). This 
was in agreement with Ciji and Akhtar (2021), who showed that Artemiaand other 
different live feeds improved the overall survival and behavior of fish larvae by reducing 
stress and aggressive interactions. 
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Table 3.Growth parameters (mean±SD) of C. striata larvae in different treatments after 
Phase III  

Treatment Survival 
(%) 

Initial 
Length 

(cm) 

Initial 
Weight 

(g) 

Final 
Length 

(cm) 

Final 
Weight 

(g) 

Weight 
Gain (g) 

SGR 
(%/day) 

T1 66 3.26 
±0.23 

0.56 
±0.07 

7.10 
±0.24 b 

1.52 
±0.21 b 

0.96 
±0.14 b 

2.38 
±0.14 b 

T2 89 3.26 
±0.23 

0.56 
±0.07 

8.10 
±0.18a 

2.70 
±0.34 a 

2.14 
±0.27 a 

3.75 
±0.27 a 

T3 86 3.26 
±0.23 

0.56 
±0.07 

8.04 
±0.16 a 

2.46 
±0.26 a 

1.9 
±0.19 a 

3.52 
±0.19 a 

T4 82 3.26 
±0.23 

0.56 
±0.07 

7.05 
±0.22 b 

1.79 
±0.55 b 

1.23 
±0.48 b 

2.76 
±0.48 b 

Values are presented as mean±standard deviation. Different superscript letters (a, b) 
within the same column indicate significant differences among treatments (Tukey HSD, 
p< 0.05) 
 

 
 

Figure 1. Survival, total mortality, cannibalism, and observed mortality of fish under 
different treatments (T₁–T₄). Bars represent the mean±SD of the number of fish in each 

category. Different letters above the bars indicate statistically significant differences 
between treatments (p<0.05). 

 
Final length and weight of larvaedifferedsignificantlyamongtreatments (P<0.05). 

The highest final length (8.10±0.18 cm) and final weight (2.70±0.34 g) wereobserved in 
T2, followedclosely by T3 (8.04±0.16 cm; 2.46±0.26 g). These values 
weresignificantlygreaterthanthoserecorded in T1 (7.10±0.24 cm; 1.52±0.21 g) and 
T4(7.05±0.22 cm; 1.79±0.55 g). Weight gain and specificgrowth rate (SGR) followed a 
similar trend. T2exhibited the highestweight gain (2.14±0.27 g) and SGR 
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(3.75±0.27%/day), whichwassignificantlyhigherthan T1 and T4 (P<0.05). Following T2, 
T3alsoshowedhigherweightgain performance (1.90±0.19 g; 3.52±0.19%/day), whichwas 
not significantlydifferentfrom T2,but significantlyhigherthan the othertwotreatments. 
T1recorded the lowestweight gain (0.96±0.14 g) and SGR (2.38±0.14%/day), 
whichweresignificantlylowerthan T2 and T3. T2 (100% Artemia) and T3 (100% fish paste) 
were the most effective treatments for maximizingsurvival and minimisingmortality (Figure 
1). Theseresultssuggestedthat live Artemia and fish paste provides a high-qualityprotein 
source essential for larvalgrowth. Thesefindings are consistent withthose of Akbary et 
al.(2010),whoreportedsuperiorgrowth performance in fishlarvaefed live or semi-live 
feedscompared to thosefedsolelyformulatedfeed. 

The growthdifferencesbetweentreatmentsmayalsoberelated to the digestibility 
and nutritional composition of the feeds. Live Artemia, whichcontains high levels of 
essential fattyacids and proteins, isknown to improve the growth of fishlarvae by 
providing more bioavailablenutrientsthanformulatedfeeds (Léger et al.,1987). In contrast, 
T1, whichreliedsolely on formulatedfeed, provided suboptimal nutrition for the larvae, 
resulting in lowerweight gain and SGR, consistent with the findings of Sales (2011). 

Overall, treatment T2 demonstrated the most favorable combination of high 
survival and superior growth performance, suggesting its effectiveness in promoting the 
growth and survival of C. striata larvae during weaning. 
 
3.3 Relationship of growth and survival rate with water quality parameters 
 
A correlation analysis was conducted to assess the relationship between the final weight 
of C. striata larvae and key water quality parameters as well as survival rate across 
treatments (Figure 2). A robust positive correlation was observed between dissolved 
oxygen and final weight (r = 0.85), indicating that higher levels of dissolved oxygen 
significantly supported larval growth. Similarly, survival rate also exhibited a strong 
positive correlation with final weight (r = 0.92), suggesting that treatments with higher 
survival outcomes were also associated with improved growth performance. In contrast, 
ammonia concentration showed a strong negative correlation with final weight (r = -0.98), 
implying that elevated ammonia levels adversely affected larval growth. Additionally, pH 
had a strong positive correlation with final weight (r = 0.95), reflecting that pH levels 
closer to optimal values were beneficial for larval development.  

The correlation analysis in this study provided valuable insights into how the 
water quality parameters and survival rates affect the growth performance of C. striata 
larvae under different weaning regimes. A strong positive correlation between dissolved 
oxygen (DO) and final weight highlights the essential role of oxygen availability in larval 
growth. Adequate DO is essential for supporting metabolic functions, feed assimilation, 
and overall physiological development in fish larvae (Buentello et al., 2000). Previous 
studies have also demonstrated that low DO levels can impair growth and increase stress 
sensitivity in the early life stages of many freshwater species (Boyd & Tucker, 1998). 
However, a significant negative correlation was associated between ammonia 
concentration and final weight, indicating that even slight elevations in ammonia 
adversely affected larval growth. Ammonia, especially in its un-ionised form (NH₃), is 
toxic to fish and can disrupt osmoregulation and gill function (Randall & Tsui, 2002). This 
also aligns with the reports of Azim and Little (2008), who noted that maintaining low 
ammonia levels is crucial for larval rearing success in intensive aquaculture systems. 
Further, the strong positive correlation between pH and final weight suggests that 
maintaining pH within an optimal range (around 7.5-7.8) favors larval development. 
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Extremes in pH are known to affect enzyme activity, ion exchange, and nutrient 
availability, thereby impacting growth and survival (Boyd, 1990). Although all treatments 
in this study maintained pH within an acceptable range for tropical freshwater species, 
even slight differences appeared to influence growth outcomes. 

In addition, the strong positive correlation between survival rate and final weight 
highlights the links between survival and growth performance. Higher survival often 
indicates favorable environmental and nutritional conditions, which, alongside support 
better weight gain. This observation is consistent with the findings of Hieu et al. (2022), 
who reported a positive link between survival and biomass yield in larval rearing of 
Channa spp. The best-performing treatment in this study, T2 (100% Artemia), 
demonstrated both the highest survival and growth, suggesting that early-stage feeding 
with live prey not only improves nutrient uptake but also mitigates cannibalism and stress. 
Collectively, these findings demonstrate the importance of maintaining optimal water 
quality parameters especially dissolved oxygen and ammonia during the critical weaning 
phase. The results also indicate that incorporating live feed, such as Artemia, into early 
weaning strategies enhances both survival and growth performance in C. striata larvae. 
These findings also align with the broader body of literature on the advantages of live 
feeds in the early larval stages of various fish species (Morais et al., 2004; Zhou et al., 
2022). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Pearson correlation coefficients between final weight and water quality 
parameters (dissolved oxygen, ammonia, pH) as well as survival rate 

 
4. Conclusions 

 
The results of this study underscore the importance of incorporating live or semi-live 
feeds, particularly Artemia and fish paste, into the early stages of larval rearing for 
C.striata. These feeds improve survival and growth performance and contribute to better 
water quality by reducing organic waste and nitrogenous compounds. Therefore, 
switching from live or mixed feeding to formulated feed might be a more practical way to 
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rear C. striata larvae in aquaculture. This study also shows how important it is to keep 
good water quality and to include live feeds during weaning to improve growth and 
survival. The results provide helpful information on weaning methods that could help 
improve aquaculture practices for this species, leading to increased production efficiency 
and sustainability in intensive farming. Future research should look at the long-term 
effects of different feeding strategies on the development of C. striata, such as their 
effects on juvenile growth, stress tolerance, and disease resistance. 
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