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Use of Dietary Salt to Rainbow Trout (Oncorhynchus mykiss)
for Increasing Seawater Adaptability

Pyong-Kih Kim, Youhee Kim* and Joong-Kyun Jeon'

Department of Marine Bio-resources, Gangwon Provincial University, Gangneung 210-804, Korea
'Faculty of Marine Bioscience and Technology, Kangnung National University, Gangneung 210-702, Korea

One 30-day feeding trial was conducted to examine the effects of dietary salt on seawater adaptability of rainbow
trout (Onchorhynchus mykiss) fed three experimental diets containing 0% (control), 4% and 8% salt. The expe-
rimetal period included 30 days of feeding trial in freshwater, 3 days of the step by step seawater acclimation with-
out feeding diets, and 21 more days of seawater adaptation period (not with all experimental fish) with feeding
the basal diet. Growth rates from triplicate groups were determined for 30 days of feeding trial. Blood samples
were taken at the begining and at the end of feeding trial, and 3 times (on lst, 4th and 8th day) of the seawater
adaptation period. Daily survival rates of duplicate groups from three experimetal treatments were recorded for 21
days of the seawater adaptation period. Total average initial and final fish weight were 149.5+7.6 and 187.1+
7.6 g. Feed efficiency of fish fed diets containing 4% and 8% salt were significantly better than those of fish fed
the control diet. Average cumulative survival rates were 72, 80 and 88% from the control, 4% and 8% salt diets,
respectively. Pulse rate per minutes decreased with dietary salt level. Serum Na* and CI concentrations of fish fed
4% and 8% salt diets were significantly higher than those of fish fed the control diet (P<0.05), however, the
concentrations were stabilized after 8 days of scawater adaptation. Serum cortisol, glucose, cholesterol and
tryglyceride ccncentrations, and the osmorality of fish decreased with dietary salt level, these values were
significantly lower than those of fish fed the control diet. These results indicated that the dietary supplementation
of salt could have advantages for seawater adaptability of rainbow trout.
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A B oyR|7L B o, oo wWE AEF AT} E718)
A BThRicker, 1979). 2EYAE WA HH [(FHoE T2
£o} kg3 Fo] Z=E|FAH ZE o] (corticosteroid)} 71
-2} (catecholamines)o] EH) =0, 22} wk-g-o] ol o] A
oJuA "o}, F, W7 AX 9 289N E 24 8F Narnt
Cl 22 AA 48 7, A5 glucose ¥ lactate F= 5
o 7EA] AA - At Wslrt dojuA Eri(Mazeaud et
al,, 1977). ©]¢} Zol 35 A& Al o1F9] F Ml ¥==



70 A7), A3, A

ol&9] s A-g Yol whet 2 gk BiFo] At wabA &
F7} wske $30) @eit anFoz 3
SI=AE W] Heie ©X 71 B 259 SR
ollg} ojRel ol | Hade] v Wil A7 oS
AR Ag FEE Jrtg Uk

gz BA7Ee19] sl ex]ol o] AHAIES o83
71E8 AT 85 HaA w5 Wt £ o7 AEe)
Fsl] 973 A-9-E 9o (Bath and Eddy, 1979), <t =
29 AEA W3l FoE A3 WG AR 717ke] e A
AN &7l E AF 2712 QAT g gy e
AR FEE e @ d7e BX ot E d3e A
o9 g X AFE AR FEd wE A, A AN

2 4ZE 53 2T

-

Mz & YH

AEof

AF oRE HFAFE 1495176 g HE FAME
(Oncorhynchus mykissye 7F9% AFol 9Xg S0 24
A st Ag A AT AU S8 ARER(1L5E o
Tz FEAPIA FANEE FFE AIEE ARSSIAT AR A
AL 250 L ez 7 A508 dA9E AN Al2d 370
Zof| 30v)Y 48 AR A3 717 B A AR 2
2 fY=EE 52 145 L/mino| A2 H, AR 4~2-2 15.240.8°C,
£ 7.03£0.03 mg/L, pH 6.65+0.07°]31t}.

Az 37 Y sieeX|

Ao A AFAEE SRS 2ed o AEe F
o Alge F2E F JEF ARY $E3] 42 o -30°C
Yol Basiaot Badh Gk Aol FFeich AE
o tig A dAlE Fig. 19 YA A HAMNEE 5
3 3047}, Be el SRx71e 397 7IRF 28 G
4= &3 9} 71722 YrEATh A 717HESE FA N EoE
HiZALRE 7| AR R & U2 P38 A7h, Ad 4%
A7V, 8% H7FEE Uro] 3047 3HEo 2 AFstt B
717HEte] slg Ale 3047 A9AE FFel Bd & 7
AYPT7e] o}FE 399 A 13 4 e FEE F9 £4
394 100%4] -2 SRS s3] 717t 2

////

A Vi c

A

Feeding Salt diets Acclimation : After acclimation
to

Fr (Seagyater)
| ‘ ¥

T

T T T T y
0 30 31 32 33 34 35 36 37 38 39 40 4

A
//'////'/// Y

Day

Fig. 1. Experimental design of rainbow trout transferred to seawater
fed salt diets ('¥: Sampling time for blood).
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Table 1. Growth of rainbow trout fed salt diets for 30 day"

Dietary NaCl (% dry weight)

Division Control 4% 8%
Initial av. wt. (g) 151.42+8.76° 149.11+9.76° 147.73£6.71°
Final av. wt. (g) 187.20+8.50"™ 186.94+10.56 187.12+5.94
Weight gain (g) 1034.62+44.67° 1096.87+23.10° 1102.83+46.90°
DFR? (%) 1.50+0.02° 1.49£0.01° 1.54+0.01°
DGR’ (%) 0.72+0.05° 0.75+0.03* 0.80::0.05°
Feed efficiency’ (%) 48.942.15° 51.8+1.69° 52.1+2.68*

"Values are mean+SE of triplicated group of fish. The values in each row with a different superscript are significantly different (P<0.05).
?Daily feeding rate=feed intakex100/[(initial fish wt+final fish wt)/2xdays fed].

*Daily growth rate=(LN(final wt)-LN(initial wt))x100/ (T,-T)).

*Feed efficiency=fish wet weight gainx100/ feed intake (dry matter).
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Fig. 2. Cumulative survival rates of rainbow trout after acclimation
from freshwater to full strength of seawater for 21 days.
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Table 2. Pulse rates of rainbow trout transferred from freshwater to
full strength of seawater on the 4th day after seawater acclimation'

Dietary NaCl (% dry weight)

Pulse rate
Control 4% 8%

No./min 119+£15™ 10948 100£10
'Values are mean+SE of triplicated group of fish.
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Fig. 3. Changes of serum cortisol of rainbow trout after acclimation
from freshwater to full strength of seawater with fed the different
salt diet.
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Fig. 4. Changes of serum sodium (Na®) and chloride (CI") concentration in ainbow trout after acclimation from freshwater to full strength
of seawater with fed the different salt diet (@: 0% diet; O: 4% diet; ¥: 8% diet).
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Fig. 5. Changes of serum glucose (GL.C), tryglyceride (TG), lactate (LAC) and cholesterol (CHOL) concentration of rainbow trout after
acclimation from freshwater to full strength of seawater with fed the different salt diet (@: 0% diet; O: 4% diet; ¥: 8% diet).
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Fig. 6. Change of serum osmorality of rainbow trout after acclima-
tion from freshwater to full strength of seawater with fed the dif-
ferent salt diet.
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