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EMPICEENDNaCIE BT TIREIARRT D AREMN TR E N, A% Eke L@
DHFAITIE. AHTIINaCIBEEN TS, B PICT0%D AR 2 ERA L84,
B ONaClE &130. ThIZ &L 72D, =V~ AFEA TILBRIB L OB B DNaCl TA A
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Fig. 1. The mortality of rainbow trout during acclimation
from freshwater to seawater in Experiment II,
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Table 1. Composition of the experimental diets for Japanese flounder in Expts I-IV(%)

Ingredient Experiments I and II Experiments IIT and IV
' Diet 1 Diet2 Diet3 Diet1 Diet2 Diet3 Diet 4
Mysid meal*' 80.0 346 0 0 0 0 82.0
Desalted mysid meal* 0 0 0 775 375 0 0
Brown fish meal*® 0 346 69.9 0 375 725 0
a -Starch 144 144 144 11.1 1.1 111 111
Cellulose 0 84 14.9 43 53 6.2 0
Pollack liver oil 0 1.2 2.1 1.5 14 08 13
n-3HUFA** 0 12 2.1 0 16 38 0
Mineral mixture*’ 4.0
Vitamin mixture 1.0 5.6 5.6 5.6 5.6 56 56
Choline chloride 0.5
Vitamin E*® 0.1
Analytical result(%)

Moisture 5.7 52 4.7 7.5 6.4 49 6.7
On dry matter basis

Crude protein 48.3 484 463 55.9 55.8 55.6 549
Crude lipid 10.4 99 114 10.8 10.8 11.3 1038

X n-3HUFA 3.7 35 4.0 33 3.5 3.8 34
Crude ash 22.6 16.5 113 13.8 135 134 186
Na(mg/g) 237 149 53 163 124 93 336
K(mg/g) 10.0 98 94 -x8 - -
NaCl* 5.2 29 0.7 33 2.4 1.6 7.7

*1 Expt. I: CP,55.6%;CL,12.3%;CA,23.6%. Expt.Il: CP,63.1%:;CL,9.9%:CA,18.4%.

*2 CP,66.9%;CL,10.4%;,CA,13.9%.

*3 Expt.I: CP,67.7%;CL,10.2%;CA,12.6% Expt.Il: CP,70.5%;CL,7.1%:CA,13.5%.

*4 n-3 highly unsaturated fatty acids.

*5 (%) NaCl,1.0;MgS0, - 7H,0,15.0;NaH,PO, - 2H,0,25.0;KH,PO,,32.0;
Ca(H,PO,), - H,0,20.0;Fe-citrate,2.5;Ca-lactate,3.5; Trace element(ZnSO, -
7H,0,35.3;MnS0, - 4H,0,16.2;CuS0, « 5H,0,3.1,CoCl, * 6H,0,0.1;K10,,0.3;
Cellulose,45.0),1.0. *6 DL- « -tocopheryl acetate, purity 50%.

*7 Calculated value. *8 Not analyzed.
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Table 2. _Composition of the experimental diets for rainbow trout in Expts. I and I1(%)

Ingredient Experiment 1 Experiment IT
Diet 1 Diet2 Diet3 Diet4 Diet 5 Diet1 Diet2 Diet3 Diet 4 Diet5
Brown fishmeal 57.0 57.0 57.0 57.0 570 0 0 0 0 0

Casein 0 0 0 0 0 500 500 500 500 500
Amino acid mix.*' 0 0 0 0 0 13 13 13 13 13
o -Starch 144 144 144 144 144 180 180 180 180 180
Dextrin 38 13 0 0 0 50 50 50 50 50
Cellulose 150 150 138 88 38 101 76 51 26 0.1
Pollack liver oil 42 42 42 42 42 40 40 40 40 40
Soybean oil 0 0 0 0 0 60 60 60 60 60
Mineral mix. ** 4.0
Vitamin mix. 10 56 56 56 56 56 56 56 56 56
Choline chloride 0.5
Vitamin E*> 0.1
NaCl 0 25 50 100 150 0 25 50 75 100
Analytical result(%)
Moisture L - - - 69 68 45 49 52
On dry matter basis .
Crude protein - - - - - 493 494 492 493 491
Crude lipid - - - - - 93 90 97 103 98
Crude ash - - - - - 37 51 75 102 126
Na(mg/g)** - - - 21 131 253 376 471

*1 Amino acid mix:arginine,0.4 + cystine,0.9. *72 See the footnote of Table 1.
*3 Not analyzed. *4 Calculated value.

Table 3. Results of the 14 days feeding trial for Japanese flounder in Expts. [-IV .

Diet no. Av.body wt(g) Percent Feed DFC**  Mortality
Initial _Final gain(%) _efficiency PER*' (%) (%)
Expt. I '
Diet 1 013 068 416 16 32 6.8 32
Diet 2 014 1.02 658 20 40 6.0 25
Diet 3 0.14 0.86 539 2.1 43 5.6 19
Expt.II
Diet 1 083 2.82 238 1.3 2.7 6.3 0
Diet 2 089 3.99 347 1.7 3.5 5.6 0
Diet 3 089 3.44 286 1.7 3.6 5.3 0
Expt.III
Diet 1 016  1.20™% 632° 2.0° 36 6.0 12°
Diet 2 016 1.33° 693 2.2° 38 5.6 15°
Diet 3 016 0.52° 212° 1.4° 25 5.7 64°
Diet 4 0.17 067 313° 1.4° 2.5 6.9 27°
Expt.IV
Diet 1 139 551° 297° 1.8° 32 52 7
Diet 2 132 648 386° 2.0° 36 5.0 3
Diet 3 131 487 269" 1.7° 3.0 52 3
Diet 4 139 407 198° 1.3¢ 24 59 3

*] PER,protein efficiency ratio. *2 DFC,daily feed consumption.
*3 Value within column with the same superscript are not significantly different at (p>0.05).
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Table 4. Proximate composition (%) of Japanese flounder
in Expts. I-IV

Diet no. Moisture Protein Lipid Ash
Expt. I

Diet 1 83.8 12.3 1.6 2.3
Diet 2 82.6 13.1 1.6 2.5
Diet 3 31.2 13.0 2.4 3.0
Expt I1

Diet 1 81.6 14.0 2.0 2.4
Diet 2 " 80.2 15.2 2.5 2.6
Diet 3 79.5 15.1 2.6 3.1
Expt.III

Diet 1 82.9 12.5 1.9 2.2
Diet 2 82.0 13.5 2.0 2.3
Diet 3 81.6 13.2 2.2 2.5
Diet 4 32.9 12.0 1.6 2.2
Expt.IV

Diet 1 79.1 14.9 2.4 2.4
Diet 2 79.0 15.9 2.5 2.3
Diet 3 79.6 15.5 2.1 2.4
Diet 4 80.6 14.9 1.9 2.3

Table 5. Result of the 4 weeks feeding trial for rainbow

trout in Expt.1

Diet no. Av. body weight(g) Percent Feed
Initial Final gain(%) _efficiency
Diet 1 59.5 89.5 50.5 0.9
59.5 89.6 50.5 0.9
Diet 2 59.9 86.6 44.6 0.9
58.2 89.6 53.9 1.0
Diet 3 57.0 894 56.8 0.9
60.7 91.9 51.5 0.9
Diet 4 58.6 77.8 32.6 0.9
58.8 83.7 42.4 1.0
Diet 5 57.3 72.2 25.9 0.8
61.3 76.5 24.8 0.9
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Table 6. Result of the 7 weeks feeding trial for rainbow trout in Expt.IT

Diet no. Av.body weight(g) Percent  Feed PER*' DFC* Mortality
Initial Final oain(%) _efficiency (%) (%)
Diet 1 1711022 6.51+1.36"*% 279.8° 1.4 28 1.9 0
Diet 2 1.73£0.19 8.03+1.64° 3642° 1.4 28° 20 0
Diet 3 1.70%£0.19 691+1.71" 307.3° 1.3 2.8% 1.9 2
Diet 4 1.70+£0.19 6.03+1.86™ 2551 13 2.6° 1.8 3
Diet 5 1694017 571+151° 2384° 12 2.5 12

*] See the footnote of Table 3.

*2 Values within column with the same superscript are not significantly different at (p>0.05).

1.9

Table 7. Proximate composition of the rainbow trout whole body before and after
acclimation in Expt.II (in dry matter basis %)

Diet no. After 7-week feeding

After 7-day acclimation

Moisture Protein Lipid Ash Moisture Protein Lipid PL* NL* Ash

Diet 1  (74.9)* 605 309 86 (67.6) 591 314 37 277 95
Diet2  (74.5) 60.7 320 73 (68.9) 570 342 35 307 88
Diet3  (75.3) 60.0 324 77 (68.6) 577 329 34 295 94
Diet4 " (77.2) 599 320 8.1 (68.6) 577 326 28 298 97
Diet5 (76.7) 609 307 84 (698) 580 317 35 282 103

*1 PL,polar lipids; NL,nonpolar lipids.

*2 Wet basis.
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Summary

This study was conducted to clarify the influence of different levels of dietary salt (NaCl) on
the growth and physiological function of rainbow trout, Oncorhynchus mykiss and Japanese
flounder, Paralichthys olivaceus.

Japanese flounder juveniles, 0.1-0.2g and 0.8g or 1.4g of body weight, were fed a diet
containing mysid meal or mysid desalted meal for 14 days. Fish fed a mysid meal diet showed
low growth performance, such as a low growth rate, feed efficiency, and protein efficiency ratio
(PER). These aspects of growth performance were improved by the treatment of desalting
mysid, and the results suggested that a diet containing more than 5% salt (NaCl) has an ill-
effect on Japanese flounder.

Five groups of juvenile (1.7g) and young (59g) rainbow trout were fed different levels of
NaCl(0-15%) for four or seven weeks and survival rate after transferring them to salinity (33 %o
) were examined during one week. A more-than-10%-NaCl-supplemeted diet showed a low
growth rate for young rainbow trout. However, survival rates were not decreased when these
treated fish were transferred to seawater. On the other hand, fingerings fed a more-than-
7.5%- NaCl- supplemented diet showed a low growth rate, low feed efficiency and a high
mortality rate after a six-week feeding trial. The highest growth performance was obtained
with fish fed a 2.5% NaCl-supplemented diet. The fingering fish fed different levels of NaCl
was also influenced by seawater acclimation. High mortality was observed with fish fed 7.5%
and 10% NaCl supplemented diets during seawater acclimation.

These results suggested that the suitable NaCl level in the diet for Japanese flounder and
rainbow trout fingerings was 2.5% (1.5g and 0.5g/kg - fish /day, respectively),and the excess
amount of the diet for flounder, rainbow trout fingerings and young trout was 5% (3.2g/kg *
fish/day), 7.5% (1.4g/kg - fish/day) and 10% (1.3g/kg * fish/day), respectively.
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