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Abstract

BACKGROUND: Sex determination is an essential issue in certain fish species, like sturgeons. During the rearing
management, distinguishing between male and female fish is an important process for producing meat or caviar.
OBJECTIVES: The current study aimed to find the feasibility of electric organ discharge (EOD) frequency generating
to introduce a novel method of sex determination in three freshwater species, namely the black ghost knife fish
(Aptronotus albifrons), goldfish (Carassius auratus), and the Sterlet sturgeon (Acipenser ruthenus), as non-electric
fishes.

METHODS: In this regard, following sex detection, EOD frequency of fishes were recorded via an oscilloscope. In
addition, knife fish was used as a reference sample on which a lot of work has been done to evaluate the accuracy of
the method and the use of the oscilloscope. Furthermore, the EOD frequency of male and female Sterlet sturgeons was
recorded and reported for the first time in this study.

RESULTS: The frequency magnitude was significantly different in genders of Sterlet (P<0.05) with higher EOD
frequency in males than in females. There was no recorded frequency in goldfish male and female. EOD frequencies,
which were recorded in male and female of black ghost fish, represented significant differences compared with the
other studies (P<0.05).

CONCLUSIONS: The results achieved in this study revealed that sex differences are one of the effective parameters in
terms of EOD frequency inequality; this non-invasive method can be utilized for sex identification of valuable species,
like sturgeon. However, it is required to gather advanced equipment and conduct further research in physiology and
biology of reproduction for accurate recording of electrical frequencies and detection of their origins.
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Figure Legends and Table Captions

Table 1. Examination and comparison of the recorded electrical frequencies in black ghost fish (mean + SD).

Table 2. Frequency range produced by the examined male and female fishes with an oscilloscope in Hz (mean £ SD).
Figure 1. A schematic view of the designed system to record individuals’ EOD frequency (27); A: probe; B: electric field of fish;
C: studied species; D: patch cord of system; E: oscilloscope.

Figure 2. The process of frequency recording in goldfish.

Figure 3. A sample of recorded electrical frequency from individuals and its significant peaks in sex detection. X and Y axes
illustrate the range of the produced frequency (Hz) and vibration intensity range (dB), respectively. Figure A shows the initial EOD
frequency based on the approximate range of the amplitude of the wave entered in the software; the exact frequency value could
observed in Figure B. Accordingly, the highest peak of the generated vibrations indicated the frequency of EOD produced by each
of the studied species.
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