[ Downloaded from jae.hormozgan.ac.ir on 2025-08-01 ]

Journal of Aquatic Ecology

§el

ISSN Print: 2322-2751 ISSN Online: 2980-9355

University of Hormozgan

Homepage: https://jae.hormozgan.ac.ir

Cultivation of Chironomid larvae (DIPTERA) using different levels of
prebiotics and its effect on growth performance of Siberian sturgeon
(Acipenser baerii) fingerlings
Mohammad Amini Vishekae!, Majidreza Khoshkholghlg, Bahram Falahatkar?, Zabiollah Pazhand?

1. Fisheries Department, Faculty of Natural Resources, University of Guilan, Sowmeh Sara, Guilan, Iran.
2. Iranian Fisheries Science Research Institute (IFSRI), Agricultural Research, Education and Extension Organization
(AREEQ), Rasht, Iran.

Avrticle Info ABSTRACT
Article type: The use of prebiotics in aquaculture has been shown to enhance growth performance,
Research Article improve immune function, and increase disease resistance by modulating the gut

microbiota. This study aimed to investigate the effects of the prebiotic Prodi 450
(containing mannan oligosaccharides and beta-glucans) on the growth performance and
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EXTENDED ABSTRACT

Introduction

As global environmental challenges intensify and the demand for protein-rich food sources
increases, securing sustainable food resources becomes a pressing issue. Fisheries and
aquaculture have emerged as viable solutions, but they face challenges such as disease
outbreaks and overreliance on antibiotics. Prebiotics, which can modulate the gut microbiota,
offer a promising approach to improve the health and growth of aquatic animals. This study
investigates the effects of a prebiotic mixture containing mannan oligosaccharides and -
glucans on the production of chironomid larvae and the growth performance of Siberian
sturgeon (Acipenser baerii) fingerlings.

Materials and Methods

This study was conducted in two phases. In the first phase, we assessed the effects of the
prebiotic Prodi 450 (containing mannan oligosaccharides and B-glucans) on the growth
performance and total biomass of chironomid larvae. Four prebiotic treatment levels were
prepared: control (0 mg), P250 (250 mg), P500 (500 mg), and P750 (750 mg), which were
incorporated into one kilogram of chicken manure. This treated manure served as the substrate
for rearing chironomid larvae in triplicate. The larvae were cultivated for ten days at a
temperature of 25.71 + 0.79 °C, after which they were harvested. In the second phase, the
harvested chironomid larvae were used as feed for Siberian sturgeon fingerlings, which had an
initial average weight of 1.14 + 0.04 g. The larvae, each treated with different prebiotic levels,
were fed to the sturgeon for 14 days. The goal was to assess the impact of prebiotic
supplementation on the growth performance of the fingerlings. Each treatment was replicated
three times.

Results

The growth performance of the chironomid larvae showed that the P250 treatment resulted in
the highest larval weight (8.50 £ 0.50 mg), followed by P500, which showed similar growth
performance but was significantly different from the control and P750 treatments (p < 0.05).
However, no significant differences in total biomass per unit area were observed among the
treatments (p > 0.05). The P250 treatment also yielded the highest number of chironomid larvae
per box and the most larvae per cocoon, with significant differences from the other treatments
(p < 0.05). For the Siberian sturgeon, no significant differences were found in growth indices
(p > 0.05) across treatments. However, the P500 treatment exhibited slightly higher numerical
values in most growth parameters, suggesting a trend of improved performance, though not
statistically significant.

Conclusion

The findings of this study suggest that the prebiotic supplementation, at the doses used, did not
significantly increase the biomass of chironomid larvae per unit area. This lack of a significant
effect could be attributed to factors such as the limited availability and utilization of prebiotics
by the chironomid larvae, and the potential interference of bacteria in the culture medium.
Furthermore, the short feeding duration of chironomid larvae by the sturgeon, along with the
timing of prebiotic addition, may have influenced the results. The study indicates that further
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research is needed to explore the optimal conditions for prebiotic application, particularly
regarding the timing and effectiveness of prebiotic delivery in aquaculture systems.
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