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The seawater adaptability of land-locked masu salmon Oncorhynchus masou masou via acclimation was examined
for aquaculture purposes. The survival, blood chemistry, and histological changes of masu salmon (150 g) were mea-
sured after 7-, 15-, and 30-day acclimation periods. After a total of 60 days in seawater cultures that incorporated the
various acclimation periods, survival was 83.5, 87.2, and 91.0% for the 7-, 15-, and 30-day periods, respectively; thus,
survival increased with longer periods of acclimation. Feeding efficiencies were 32.1, 52.0, and 40.6% for the 7-, 15-,
and 30-day periods, and specific growth rates were 0.14, 0.26, and 0.23%, respectively. Generally, masu salmon ap-
peared to exhibit better growth performance after an acclimation period of 15 days. Cortisol concentrations [mean *
SD] for 7, 15, and 30 days of acclimation were 21.0 = 6.5, 17.8 £ 4.8, and 21.2 = 5.4 ug/dl, with the lowest values
occurring with 15 days of acclimation. Osmolarities were 359.2 = 26.1, 350.4 £ 29.2, and 354.6 = 29.3 mOsm/kg,
and glucose concentrations were 60.7 £ 20.7, 72.9 = 17.3, and 76.6 £ 14.1 mg/dl for the 7-, 15-, and 30-day ac-
climation periods, respectively (P < 0.05). The histological study revealed that both gills and both kidneys of the masu
salmon exhibited middle- to end-stage and middle-stage lesions in the 7- and 15-day groups, respectively, whereas
these organs only had early-stage lesions in the 30-day group in the final experiment. Therefore, the seawater acclima-
tion of masu salmon should involve more than 30 days in seawater.
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Fig. 1. Blooding sampling of masu salmon for seawater accli-
mation test.
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Fig. 2. Survival rate of masu the acclimation periods.
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Table 1. Growth performance of masu salmon during the sea-
water acclimation for 60 days

Exp. group acz:lfjr;lg;on agcsliri?tlizn a:c?iri?tlison
Initial mean weight (g) 160.5 159.7 159.2
Survival (%) 83.5 87.2 91.0
Mean weight gain (g/fish) 20.4 40.2 34.4
Feed efficiency (%)’ 32.1 52.0 40.6
Specific growth rate (%/day)’ 0.14 0.26 0.23
Daily Feed intake (%/day)’ 0.43 0.50 0.56

'Fish wet weight gain < 100/feed intake (dry matter).

*(Ln final weight - Ln initial weight) X 100/days.

*Feed intake (day matter) X 100/[(initial fish weight+final fish
weight+dead fish weight) X days fed/2].

71 242 60.7+20.7,72.9+17.3 W 76.6 = 14.1 mg/dLZ, 7
A AR 7§ RITHP<0.05). % cortisol &
L= AlEF Al 22.5%8.6 pg/dL 0]l o, 22| 7] 7tol| whet
7,15 9 302 AR} 217} 21,0565, 17.8+44.8 1 212+
5.4 ugldLz eh} 159 ATH77F Rel8kA] RotTHP<0.05).
= GPT 5= AJAF A 4.612.1 TU/LoA 242 8.9+2.7,
7.8+3.1 2 95+2.1 [ULE BE AR T A F23] AF5aH9
o, 159 AEF9 F=7F FstA RoThP<0.05). 4bof
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Fig. 3. Concentrations of major serum components of masu
salmon by acclimation period. Different superscripts express P
value (P<0.05), which mean the date are significantly different
between experimental groups.
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Fig. 4. Fluctuations of major serum concentration in masu salmon (before and after acclimation to seawater).



Fig. 5. Histological change of gill of masu salmon by acclima-
tion period. A, after acclimation; B, final- 7 days acclimation
group; C, after acclimation; D, final- 15 days acclimation
group; E, after acclimation; F, final- 30 days acclimation
group. Gf: gill filament, Gl: gill lamellae, Hc: hemocyte, Ec:
Epitherial cell, Cb: clubbing, Er: The epithelial cell lifting.
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Fig. 6. Histological change of kidney of masu salmon by ac-
climation period. A, after acclimation; B, final- 7 days accli-
mation group; C, after acclimation; D, final- 15 days acclima-
tion group; E, after acclimation; F, final- 30 days acclimation
group. Gl: glomerulus, Rt: renal tubule, It: interstial cell.
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