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Abstract: Acipenser sinensis is a large anadromous fish, and its capacity for seawater adaptation is a key factor influencing the
effectiveness of conservation and stock enhancement in marine habitats. This study examined differences in seawater adaptabil ity
among juvenile 4. sinensis at different ages. Healthy juveniles of 6, 9, and 12 months old were selected as experimental subjects.
All juveniles were acclimated and reared in seawater, while those reared in freshwater served as the control group. Growth
performance, osmotic indices, metabolic indices, and the expression of osmoregulation-related genes in gill tissues were compared
among age groups after seawater acclimation. Results showed that: (1) In the seawater rearing group, feeding rate and survival rate

increased significantly with age, and body condition score showed an overall increasing trend; 12-month-old juveniles had
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significantly higher values for these indicators than 6- and 9-month-old individuals. For all age groups, feeding rate of seawater-
reared juveniles was significantly lower than that of freshwater-reared juveniles. Survival rate of 6- and 9-month-old seawater-reared
juveniles was significantly lower than that of freshwater-reared individuals, but no significant difference was found at 12 months of
age. Body condition score of 6-month-old seawater-reared juveniles was significantly lower than that of freshwater-reared
individuals, whereas no significant difference was observed at 9 and 12 months of age. (2) Osmotic pressure and Cl~ concentration
in 6-month-old seawater-reared juveniles exceeded the normal range but decreased significantly to normal levels with increasing
age. In contrast, Na* concentration and gill filament NKA activity showed no significant age-dependent changes. Across all age
groups, seawater-reared juveniles had significantly higher osmotic pressure and Na* concentration than freshwater-reared juveniles.
Gill filament NKA activity showed no significant difference between the two groups at 6 months of age, but significant differences
were observed at 9 and 12 months of age. (3) At 6 months of age, seawater-reared juveniles had significantly higher concentrations
of blood glucose, cholesterol, triglyceride, and total protein than freshwater-reared juveniles. These metabolic indices showed no
significant differences between the two groups at 9 and 12 months of age, but the values in seawater-reared juveniles at 9 and 12
months were significantly lower than those at 6 months of age. (4) In seawater-reared juveniles, the relative expression of CFTR-1
and NKCC1 in gill filaments decreased significantly first and then increased significantly with age, while the relative expression of
ATPlal decreased significantly with age. The relative expression of CFTR-1, NKCC1, and ATP1al in gill filaments was significantly
higher in seawater-reared juveniles than in freshwater-reared juveniles across all age groups. These results indicate that seawater
adaptation capacity of juvenile 4. sinensis is positively correlated with age (body size). The osmoregulatory system of 6- and 9-
month-old juveniles is immature. At 12 months of age, the osmoregulatory system becomes more complete and mature. The improved
basal metabolic capacity provides sufficient energy for ion transport and excretion, enabling juveniles to achieve effective adaptation
to the seawater environment. This study provides a scientific basis for optimizing size selection of juvenile A. sinensis for seawater
conservation and stock enhancement.
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Fig.2 Changes in feeding rates, survival rates, and condition factors of Chinese sturgeon fry of different ages in brackish and
freshwater environments
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Values with different letters indicate significant differences (P < 0.05) and the same letter indicates no significant difference (P >
0.05). FW: Freshwater; SW: Seawater (30%o)
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Fig.3 Changes in serum osmolarity, Na+, Cl-, and NKA content in gill filaments of Chinese sturgeon fry of

different ages in both seawater and freshwater
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juvenile Chinese sturgeon of different ages in brackish and freshwater
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