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Table 1- Water quality indicators during the cultivation period
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(%) 60 £ 10 Relative Humidity 6
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Figure 1 - Breeders used in this study: (A) Female breeder, (B) Male breeder (Images were taken by
the authors)
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Figure 2- Produced larvae: (A) larva containing yolk sac, (B) larva at the beginning of the rearing
period (images recorded by the authors)
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Table 2- Chemical composition of the diet (percentage
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Carbohydrate (%) = (protein + fat + ash + moisture) - 100 (Azarm et al.,, 2013)
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Figure 3 - Fish produced in experimental groups at the end of the rearing period (images were
recorded by the authors)
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Figure 4- Average masculinization rate of fish. Masculinization rate at the end of the period after

consuming the herbal extract combination at doses of 0, 150, 300, and 600 mg/kg feed
(meanzstandard deviation). Different letters indicate significant differences among treatments
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Figure 5- Average survival rate. Survival rate at the end of the period after consuming the herbal

extract combination at doses of 0, 150, 300 and 600 mg/kg feed (mean # standard deviation).
Different letters indicate significant differences among treatments
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ABSTRACT

ARTICLE TYPE

In Siamese fighting fish (Betta splendens), males exhibit greater phenotypic appeal and
higher economic value than females. One of the novel and eco-friendly approaches to
achieve a male-dominated population and induce sex reversal is the use of plant extracts.
This study investigated the efficacy of a combination of herbal extracts (Ginger, Tribulus
and Ginseng) in inducing sex reversal in Betta splendens fry at dietary concentrations of
zero (control), 150 (T1), 300 (T2) and 600 (T3) mg/kg of feed. At the end of the 60-day
rearing period, the sex reversal rate was evaluated. The masculinization rate was higher
in all treatment groups compared to the control group, with significant differences
observed among the treatments. The highest masculinization performance was
observed in groups T2 and Ts, with rates of 96.67 * 3.33% and 96.90 = 2.76%,
respectively. The lowest masculinization rate was recorded in the control group (44.53
* 4.71%). Regarding survival, the highest rates were observed in groups T1 and T2
(100% and 98.89 + 1.92%, respectively), while the lowest survival rate was recorded in
group Ts (68.89 = 5.09%). In conclusion, the optimal performance in both
masculinization rate and survival was achieved in group T2 (300 mg/kg of feed).
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