Deep Ocean Water Research, 7(2), 1-6, 2006

WHEREBKTHBEIN =V X
Oncorhynchus mykiss DHEH B X O E

Survival and growth of rainbow trout
Oncorhynchus mykiss reared in deep seawater
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Abstract

Rainbow trout, Oncorhynchus mykiss, were reared in flowing deep seawater (DSW) pumped
from a depth of 687 m in Suruga Bay. One hundred and eleven alive fishes (8.6 cm in fork
length (FL) in average), cultured in freshwater (FW) for 9 months, were used for this experi-
ment. These fishes were moved to 100 % DSW on the 3rd day after acclimated in mixed
waters (1/2 and 3/4 in DSW/FW ratios, 16.5 °C) by adding DSW every day. They were reared
at a temperature of 14.7 °C for 330 days by feeding sufficient amounts of formula food daily.
The survival rate of fish decreased from the 2nd to 6th day (particularly on the 4th day) but
thereafter became stable (27.9 % on the 7thday). The fishes were considered to be success-
fully acclimated to DSW after 7days because of their stability of survival, silver to white
(smolting) body color and good appetite. The survival rates after initial depletion in three size
classes (<8 cm, 8-11 cm and =11 cm in FL) were 0, 39.7 and 100 %, respectively. Of the 31
acclimated fishes, 9 fishes (29 %) survived 330 (323) days after the start (completion) of accli-
mation. At the end of culture, alive fishes attained an average FL of 32.9 cm, which was
larger than the commercial size in FW culture. Their body colour was silver to white, which
was different from those obtained in FW culture. Although some techniques should be
revised, these data and the estimated growth and survival patterns in the cases of acclimat-
ing larger juveniles (11 and 15cm in FL) demonstrated the possibility of rainbow trout
aquaculture using DSW. Because of its clean, cold and stable nature, use of DSW will support
the health of cultured fish (i.e.,, decrease of pharmaceuticals against fish diseases) and in turn
the safety as food.

Key Words: Rainbow trout, Oncorhynchus mykiss, Deep seawater, Survival, Growth, Aqua-
culture, Acclimation.
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= Y= R Oncorhynchus mykiss 13, BN DRNK
EEEAEBHS AN YOI 1 b vOKER
AL 2BEERY IRBEETH B, RERHEKDOR
kithis SlcBWCEIES N, KEODEKPKEDE
Wik EzpEET 2 (KE, 1993). LaL, &
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5~10°C, EHid 34psullbTch s (L5,
2002).
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Fig. 1. Daily changes in the survival rate of rainbow
trout Oncorhynchus mykiss and the proportion of
deep seawater (DSW) in rearing water (fresh
water and DSW) for 10 days after the experiment
was initiated.
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Fig. 2. Rainbow trout Oncorhynchus mykiss before (A) and after (B) rearing in the deep
seawater. A: A fish (FL 8.6 cm, BW 9.5 g on average) that had been cultured in
freshwater (FW) for 9 months, with yellow-green body color, parr marks and a
vague pink blush and a large number of small dark spots. B: A fish (FL32.9 cm,
BW628.6 g on average) that was harvested 330 days after rearing in deep
seawater, with silver-white body color (smolting).
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Fig.3. Survivorship of rainbow trout Oncorhynchus
mykiss in three fork length classes, 7 days after
gradual acclimation from freshwater to deep
seawater. Bars indicate significant differences
(Fisher’s exact-test, p<0.01).
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Fig.4. Changes in the survival rate and fork length
of rainbow trout Oncorhynchus mykiss reared in
deep seawater from 7 days (after acclimation) to
330 days after the experiment was initiated. Bars
indicate the maximum and minimum values.
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Fig. 5. Relationship between fork length and body
weight of rainbow trout Oncorhynchus mykiss
reared in deep seawater.
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Table 1.
under the deep seawater condition.

Initial size

Harvest size

Estimate of periods and survivals from the initial size to the harvest size on rearing

Rearing .
Fork length (Fork length period ** Suryive
ork lengt . . . ork length* te*? (%
om (Weight*! g) Weight g cm) (days) rate™ (%)

100 (19.0) 110 55.2

11 (19.5) 150 (21.8) 148 483

200 (24.0) 178 44.8

100 (19.0) 55 889

15 (49.2) 150 (21.8) 93 77.8

200 (24.0) 123 72.2

*!: Estimated by Fig. 5.
*% Estimated by Fig. 4.
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HBED 483 %, 200g T TIIATEAR 178 H,
SEE D 448 B LEE SN, [k, EXE 15
cm (AE 49.2g) D= Y2 2R %2 ERBKTHE L1215
&, 100 g FTIIAMEB#55H, $8F L 88.9 %,
150 g 44 X CTEATEB93 B, 8B H 77.8
%, 200g 41 X CRAEAL 12383, $HZF
» 722 % LIEES NI,

I, WKEHBOHE, 74 VRAREED
REBBINIEE10g »5 700 g T TOEKR
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FEKEAE T S AR 29 %I13BH S B,
LaL, BKTIRIKIER 15 ClcBVWTIHFE 208 »
51508 F CIKRET 201 170 o 3 & X
hTsb (KE, 1993), SEEEx N 147 B
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Table 2.
seawater for 330 days.

Results of ‘sashimi tasting tests’

=il

of Oncorhynchus mykiss cultured in deep

Testee* Comment given in free style
A Not smelly, Oily but not heavy, Not the taste of freshwater fish but marine fish.
B Not smelly, Oily but light.
C Good to eat, Soft meat.
D Not smelly, Not heavy.
E Oily but not heavy, Meat of beautiful orange color.

*Researchers working in Shizuoka Prefectural Fisheries Experiment Station.
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