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Article type: Vitamin C is an essential micronutrient in teleost fish, contributing to growth, immune
Research Article function, and the prevention of skeletal deformities. Therefore, identifying effective

strategies to deliver this nutrient through the food chain is of particular importance. This
study evaluated the effects of enriching chironomid larvae with different levels of vitamin
C on the growth performance of Oscar (Astronotus ocellatus). Larvae were reared under
five enrichment treatments containing 0, 250, 500, 750, and 1000 mg vitamin C per
kilogram of poultry manure. After 10 days of rearing at 25.87 + 0.62 °C, the maximum
larval biomass reached 83.17 g/m?, and the greatest individual length and weight were
1.52 cm and 7.79 mg, respectively. However, larval growth indices did not differ
significantly among treatments (p > 0.05). In the feeding trial, Oscar juveniles (initial
majidreza@guilan.ac.ir mean weight: 0.26 + 0.01 g) were fed the enriched larvae for 14 days at 27.1 = 0.51 °C.
Fish fed larvae enriched with 750 and 1000 mg vitamin C showed significant increases
in final weight, weight gain, specific growth rate (weight), daily weight gain, condition
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EXTENDED ABSTRACT

Introduction

The Oscar (Astronotus ocellatus), a widely valued ornamental cichlid native to the Amazon,
Paraguay, and Venezuela river systems, is known for its vibrant coloration, distinctive behavior,
and advanced cognitive abilities, including recognizing its owners. Like other teleosts, Oscars
lack L-gulonolactone oxidase and therefore cannot synthesize vitamin C endogenously. Dietary
vitamin C deficiency can lead to reduced growth, hemorrhages, spinal deformities, fin erosion,
exophthalmia, and skin darkening. As a potent antioxidant, vitamin C supports immune
function, stress resistance, and disease prevention, making adequate dietary provision essential
for growth, reproduction, and overall health.

Live feeds—particularly Chironomidae larvae (bloodworms) are commonly recommended due
to their high protein and vitamin content, palatability, and ability to mimic natural diets.
Enriching live feeds with vitamin C can improve their nutritional value and enhance health,
coloration, and behavior in ornamental fish. This study investigated the potential of vitamin C—
enriched Chironomidae larvae as a nutritional strategy for improving growth performance in
Oscar juveniles.

Materials and Methods

The experiment was conducted in two phases: (1) cultivation of Chironomidae larvae in
substrates enriched with different concentrations of stable vitamin C (L-ascorbyl-2-
polyphosphate, Stay-C) and (2) feeding enriched larvae to Oscar juveniles. Larvae were reared
in plastic containers on 126 g of milled poultry manure supplemented with 0, 250, 500, 750, or
1000 mg vitamin C/kg. Rearing conditions included continuous aeration, a 12:12 light—dark
cycle, and routine monitoring of physicochemical parameters. Larvae were harvested at 1-1.5
cm, separated by density, and stored at 80°C.

Fifteen Oscar juveniles (initial weight 0.26 + 0.01 g; length 2.54 + 0.03 cm) were acclimated
for 5 days and then fed enriched larvae three times daily for 14 days. A completely randomized
design included five treatments with three replicates each. Fish were maintained in 40-L glass
tanks under stable conditions (24-27°C; 12:12 light—dark cycle). Biometric measurements were
recorded at the beginning and end of the trial. Data were analyzed using one-way ANOVA
followed by Tukey’s test (p < 0.05), after verification of normality (Kolmogorov—Smirnov test)
and homogeneity of variance (Levene’s test).

Results

Vitamin C enrichment had no significant effects (p > 0.05) on Chironomidae larval growth
parameters, including specific growth rate, length, weight, and biomass production. In contrast,
Oscar juveniles fed larvae enriched with 750 and 1000 mg vitamin C/kg showed significant
improvements (p < 0.05) in final weight, weight gain, specific weight growth rate (SGRw),
average daily weight gain (ADGw), condition factor (CF), and body weight increase (BWI)
compared with fish fed unenriched larvae. No significant differences (p > 0.05) were observed
between the control and the 250 or 500 mg/kg groups, nor between the 750 and 1000 mg/kg
treatments.

Length-related indices including specific length growth rate, final length, length gain, and
average daily length gain showed no significant differences (p > 0.05) among the control, 250,
500, and 750 mg/kg treatments, whereas the 1000 mg/kg group exhibited significant
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improvements (p < 0.05). Feed efficiency (FE) did not differ significantly between the control
and the 250 or 500 mg/kg treatments, nor between the 500 and 750 mg/kg groups. However,
FE was significantly higher (p < 0.05) in the 750 and 1000 mg/kg groups compared with the
control.

Conclusion

Vitamin C enrichment of Chironomidae larvae did not influence larval growth or survival.
However, feeding Oscar juveniles with vitamin C enriched larvae particularly at 750 and 1000
mg/kg significantly enhanced weight- and length-based growth performance without affecting
survival rates. Fish fed larvae enriched with 1000 mg vitamin C/kg achieved an average weight
of 410 mg, compared to 310 mg in fish fed unenriched larvae. These findings demonstrate that
vitamin C—enriched Chironomidae larvae serve as an effective live feed supplement for
improving growth in Oscar juveniles, supporting their application in ornamental aquaculture.
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