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Tolerance Capacity to Salinity Changes in Adult and Larva of Oryzias dancena, a Euryhaline Medaka by
Young Sun Cho, Sang Yoon Lee', Dong Soo Kim' and Yoon Kwon Nam'* (Institute of Marine Living Modified Orga-.
nisms (IMLMO); 'Department of Marine Bio-Materials & Aquaculture, Pukyong National University, Busan 608-737, Korea)

ABSTRACT Osmoregulatory capabilities of a euryhaline medaka, Oryzias dancena (Beloniformes;
Teleostei), was examined with a particular emphasis on adult and larval viability during direct salinity
changes. O. dancena adults were highly capable for hyper-osmoregulation as well as hypo-osmore-
gulation, as evidenced by no adverse effect on their viability during the direct transfer either from
complete freshwater (0%e.) to 40%o salinity, or from 70%. to 0%o. Furthermore, the phased increase of
external salinity with acclimation periods allowed them to survive at a salinity as high as 75%o. How-
ever, tolerant capability to acute salinity increase in early larval stage was much less than in adult
stage, based on the finding that the tolerance range of salinity increase was only 15%. from
freshwater, indicating that the hyper-osmoregulation system might not be fully developed in the early
larval stage. On the contrary, the hypoosmoregulation system could be more solidified in O. dancena
larvae, as evidenced by their good survival even after direct transfer from 45%. 1o 0%.. Knowledge
achieved in this study could form the basis for a wide scope of researches including ecotoxicogeno-
mics and geneexpression assay using this model species.
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Fig. 1. Survival rate (%) of O. dancena adults with phased increase
of external salinity up to 80%.. Adults were pre-acclimated at 30%o
and then the salinity was increased as 5% per week. Mean+ SDs were
based on the triplicate observations and means with different letters
were statistically significant at P<0.05 based on ANOVA.
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Fig. 2. Percent cumulative survival of O. dancena larvae after abrupt exposure to higher salinities. Just hatched larvae developed from 0(A),
15 (B), 30 (C) or 45%0 (D) were directly transferred to 15, 30, 45 or 60%o, and their viabilities were examined for 7 days based on two replicate
treatments. Data for groups transferred from 0 to 45%o and 0 to 60%. were not provided in (A) because all the larvae were dead within 1 day post
exposure. HC indicates the handling control in which the larvae were transferred to the same salinity level. Statistical evaluation was shown only
for means at 7 days after exposure based on ANOVA or student’s t-test (P < 0.05 for different letters).
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Fig. 3. Percent cumulative survival of O. dancena larvae after abrupt
exposure to lower salinities. Just hatched larvae developed from
45 (A), 30(B) or 15%0¢(C) were directly transferred to 30, 15 or 0%,
and their viabilities were examined for 7 days based on two replicate
treatments. HC indicates the handling control in which the larvae
were transferred to the same salinity level. Statistical evaluation was
shown only for means at 7 days after exposure based on ANOVA
(P<0.05) for different letters in (A). The groups in (B) and (C) show-
ed no statistically significant difference among or between groups
(P>0.03) based on ANOVA or student’s t-test.
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