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Development of an appropriate biotechnological method for the conservation of
groupers, an endangered fish speciesinhabiting coral reefsin the tropics

Ramji Kumar Bhandari, Hiroki Komuro, Mikihiko Higa, and Masaru Nakamura
Sesoko Station, Tropical Biosphere Research Center, University of the Ryukyus, Okinawa
905-0227, Japan

Groupers, the popular fish inhabiting coral reefs in the tropics, are protogynous
hermaphrodites. They develop as females and gradually change sex into males only when
they attain a threshold body size. Males, being bigger in size, are subjected to
overexploitation; as a result male population is decreasing day by day. The international
Union for the Conservation of Nature (IUCN) has red-listed them as endangered species in
the tropics. So far, there are no reliable breeding techniques for the artificial induction of sex
change. The use of androgens for sex induction has not shown satisfactory results either.
Therefore, it is necessary to develop a reliable method to induce sex change, and produce
large number of young individuals for grouper enhancement program, which will undoubtedly
help conserve this speciesin the coral reefsin tropics.

We chose honeycomb grouper (Epinephelus merra), which is relatively small in body size
(max. 30 cm TL) among grouper species and easy to handle, as a model species. In order to
adopt an appropriate technique for artificial induction of sex change, firstly, we examined
seasonal changes in gonadal structures and plasma sex steroid hormones in the wild
population. On the basis of physiological changes during sex change in the wild population,
we adopted a biotechnological method to induce sex change and produce functional males
within a short period of treatments. In the wild populations, the onset of sex change was
observed in the non-breeding season (October-January), when endogenous estrogen levels
(estradiol-17[3; E2) were low. We confirmed whether endogenous E2 levels were associated
with sex change by implanting pre-spawning females with aromatase inhibitor (Al)
(aromatase: an enzyme that catalyses the conversion of androgen into estrogens) or Al along
with E2. After two and half months of treatments, Al-implanted females developed into males,
which had apparently bigger testis than that of wild spawning males, and showed fertilization
competence (approximately 60%) similar to that of wild males, indicating sex-changed males
were functional males. In contrast, treatments with Al and E2 together did not induce sex
change. Therefore, present results suggest that Al induction of sex change could be an
important tool for producing male population within a short time, and would contribute to the
grouper enhancement program and conserve grouper species in the tropics.
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