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Introduction

The growth of aquatic animals in cultured systems depends on various factors such as food consumed,
feeding frequencies, diet quality, the amount of consumed feed, and the ability of fish to digest and absorb
nutrients (Falahatkar et al., 2014). Meeting nutritional requirements and proper nutrition management are
crucial for increasing production efficiency in farmed fish. In aquaculture conditions, cost reduction is
essential, with nutrition accounting for approximately half of the current costs on a farm. The quantity and
quality of diets, along with feeding management practices such as feeding frequencies, feeding methods,
feeding amounts, and timing, can impact final product costs. Appropriate feeding frequencies not only
improve feed conversion efficiency and reduce pollution from overfeeding but also enhance growth and
reduce size disparities in fish stocks. Nutritional management is a critical aspect to consider in sturgeon
aquaculture, emphasizing proper nutrition and feeding frequency at different temperatures (Hung, 2017).
Given the high growth rate of Beluga sturgeon (Huso huso) in culture systems and the interest of fish
farmers in cultivating this species (Falahatkar et al., 2009), especially in natural waters subject to seasonal
fluctuations, this study aimed to investigate the effect of different feeding frequencies on the growth and
nutritional indices of juvenile Beluga sturgeon in winter conditions.

Methodology

This study evaluated the effect of three feeding frequencies (1, 2, and 3 times per day) on the growth and
nutritional indices of juvenile Beluga sturgeon. Farmed Beluga sturgeon (144.8+10.4 g) were distributed
into three treatments, each with three replicates in circular concrete tanks (800 L volume) with 20 fish per
tank. The feeding trial took place during the winter period (8.9+1.8°C) from January to March over a 10-
week period. Fish were fed approximately 0.1-0.3% of their body weight per feeding at 9 AM, 12 PM, and

3 PM, based on appetite and water temperature. Fish weight and total length were measured individually
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every 2-week interval, and growth and feeding indices were calculated (Falahatkar, 2014). Statistical
analysis was performed using One-way ANOVA and Tukey as a post-hoc test at the level of p<0.05.
Results

Over the 10-week rearing period, there were no significant differences in fish weight and length among the
different feeding frequency treatments (p>0.05). While there was no statistical difference in final weight,
weight gain, condition factor, body weight increase, specific growth rate, feed conversion ratio, and
voluntary feeding intake among the treatments (p>0.05), fish fed three times a day generally exhibited
better condition. The coefficient of variation in weight was lower in fish fed three times daily, although
differences were not significant (p>0.05). No mortality was observed during the 10-week period, with
100% survival in all treatments.

Discussion and conclusion

This study examined the effects of different feeding frequencies on the growth and nutritional indices of
juvenile Beluga sturgeon under winter conditions. After 10 weeks, no significant differences were
observed in any of the measured indices across the 1, 2, or 3 feeding frequency treatments. All fish
remained healthy with no mortality recorded. Previous studies have shown that limited feeding frequency
leads to the adaptation of fish to consume larger amounts of food at feeding time, which in the long term
can lead to increased digestive tract volume and increased appetite (Jobling, 1982; Rouhonen and Grove,
1996). Moreover, optimal feeding frequency can enhance feed conversion efficiency, reduce pollution,
promote growth, and minimize size variations in fish stocks (Ahmed, 2007; Hu et al., 2020). However,
previous studies suggested different feeding rates for maximum growth or weight maintenance in winter
conditions (Fang et al., 2010; Falahatkar ef al., 2013). The present study showed a feeding rate of 0.8% of
body weight yielded satisfactory growth. Although growth and nutritional indices did not differ
significantly, further stocking management may be necessary to address size variations. In conclusion,
feeding once daily, as opposed to three times, can reduce labor and production costs, provided that fish
receive adequate food based on their requirements.
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Table 1 Growth indices in Beluga sturgeon (Huso huso) fed with different feeding frequency at the end of 10 weeks in

winter period (mean + standard deviation; n = 3)

Growth parameters Feeding frequency

1 2 3
Mean weight at start (g) 144.8 £10.2 144.7+10.4 144.8 £10.7
Mean weight at final (g) 201.6 +57.9 200.4 +57.7 205.9 +49.1
Mean total length at start (cm) 349+£1.2 349+£1.3 347+£1.3
Mean total length at final (cm) 37.5+1.8 37.3+£2.0 372422
WG (g) 56.8+18.9 55.7+43 61.1+15.9
CF 04+0.0 04+0.0 04+0.0
BWI (%) 39.2+13.1 385+£29 422+11.0
SGR (%/day) 0.6+0.2 0.6:0.0 0.6 £0.1
CVw (%) 294+11.6 28.5+1.8 24.1+4.1
FI (g/fish) 803+1.3 80.7+0.5 81.6+2.6
SR (%) 100 100 100
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