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Growth performance of juvenile amberjack Seriola dumerili fed a low-fish
meal diet under cage culture conditions

Hiromasa Sato’, Saichiro Yoxoyama®*, Ya Yu?, Shunsuke Kosuio?,
Takayoshi Onno®, Yasufumi Ouno®, Keisuke Murakami®, Akinori IMAMURA’,
Tatsumu Hirar®, Yasuhiro Matsupa® and Kimishige Yokoo'

Abstract: The development of amberjack Seriola dumerili seedlings production has popularized
its aquaculture in Japan. However, no information has been disclosed regarding the performance
of seedlings after transferring to offshore net cages. In addition, the effect of extruded pellets (EP)
with decreased fish meal content on the performance of amberjack has not been clarified. In the
present study, artificially produced juvenile amberjack were fed a commercial EP with 2 different
fish meal (FM) contents (60% and 40%) for 64 days under cage culture conditions at two different
experimental stations (Nejime and Kushima) in southern Kyushu, Japan. At the end of the feeding
trial, no differences were observed in growth performance and survival between dietary treat-
ments at either experimental station. Shortly after transferring the juveniles from the hatchery to
experimental cages, fish had low levels of blood chemical constituents, such as total cholesterol
and triglyceride, however these values increased with time regardless of the FM content in the
diet. These results suggest that artificially produced amberjack seedlings could be cultured using
EP containing 40% FM under cage culture conditions.
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Table 1. General composition and nutrient level of test
diets

Fish meal content

High
(Control) Laow
Ingredient (% dry weight basis)
Fish meal 60 40
Plant proteins' 26 43
Others" 14 17
Total 100 100
Proximate composition (% wet weight basis)
Moisture 7.6 7.6
Crude protein 47.0 47.7
Crude lipid 17.1 16.8
Crude ash 13.1 11.2
Digestible energy’ (kcal/ g) 5.1 5.2

Defatted soybean meal, corn gluten meal, wheat flour and bean
curd by-product were mixed and added to each diet.

“Others includes pollack liver oil, vitamins, minerals, carbohy-
drate sources, binder and other micro nutrients. Taurine was
supplemented to low-fish meal diet.

Digestible energy contents were calculated based on values of
proximate contents.
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Fig. 1. Location of the experimental stations (Nejime, Kagoshima, and Kushima, Miyazaki).
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Fig. 2. Water temperature changes in Nejime and Kushima. Arrows indicate dates of sampling.

500 —

= 400k

@

E

b0 300 k

Z

s 200L

=

=

S 100

0 i i ; L i :

= = @ % g
P12 1T
— o & O o~
-~ & —

500 g :
[Kushima
400 b
300 §
200 §

100 &

Body weight (g/fish)

16-Jul |
30-Jul .k
9-Aug. L
27-Aug.k
17-Sep.k

Fig. 3. Changes in the average body weight (@, Low fish meal; O, Control) at each experimental
station (left: Nejime, right: Kushima) during the 64-day feeding period. Values are defined as mean
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Fig. 4. Changes in the average fork length (@, Low fish meal; C, Control) at each experimental
station (left: Nejime, right: Kushima) during the 64-day feeding period. Values are defined as mean =
SD (n = 30 fish). An asterisk indicates a significant (P < 0.05) difference between dietary treatments.
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Table 2. Growth performances of juvenile amberjack fed test diets at Nejime experimental station

Body weight (g/fish)’ Weight gain® SGR*®  Survival rate’ Feed given® DFI** FE*®
Initial Final (%) (%/day) (%) (kg) (%/day) (%)
Jul. 11- Jul. 25
Control 95.0£2.7 160.7=1.2 68.3 3.52 99.3 924 3.58 94.8
Low FM 88355 148.3+x10.4 67.0 3.47 99.3 983 4.13 80.9
Jul. 26-Aug. 8
Control 160.7+1. 2 259.0x£51.2 60.5 3.40 99.8 1386 3.52 94.3
Low FM 1483104 227.3+30.5 b3l 3.06 99.8 1420 4.04 74.2
Aug. 9-Aug. 26
Control 259.0+51.2 327.0+43.3 26.1 1.30 99.9 1613 2.29 56.1
Low FM 2273+30.5 293.7%+45.1 29.3 1.44 99.8 1707 2.72 B,
Aug. 27-Sep. 12
Control 327.0+43.3 351.7%+58.3 6.9 0.46 99.3 1242 172 24.2
Low FM 293.7+45.1 3583*579 21.1 1.23 99.4 1352 1.95 61.2
Whole period
(Jul. 11-Sep. 12)
Control 95.0+2.7 351.7+58.3 270.2 2.05 96.4 5165 2.70 65.6
Low FM 88.3+5.5 358.3+£57.9 305.8 2.19 98.3 5462 2.86 65.3

Walues of body weight are indicated as mean = SD (x = 30 fish).
*Each values were observed from single cage.

‘Specific growth rate

"Daily feed intake

“Feed efficiency

Table 3. Growth performances of juvenile amberjack fed test diets at Kushima experimental station

2.5

Body weight (g/fish) Weight gain®  SGR*®  Survival rate” Feed given® DFI** FE*

Initial Final (%) (%/day) (%) (ke) (%/day) (%)

Jul. 16- Jul. 30

Control 64.3£5.1 109.3+8.1 69.2 3.55 99.4 674 347 98.6

Low FM 65.3 0.6 111.7+5.8 71.2 3.63 99.4 660 3.32 105.2
Jul. 31- Aug. 9

Control 109.3=8.1 162.0+22.7 48.0 3.96 99.6 625 3.10 124.8

Low IF'M 111.7£5.8 1530228 35.5 3.12 99.2 620 3.15 95.7
Aug. 10- Aug. 27

Control 162.0+£22.7 164.0+27.9 0.3 0.07 99.1 760 1.75 1.1

Low FM 153.0+22.8 166.0 +28.7 6.1 0.45 97.8 795 1.89 17.3
Aug. 28- Sep. 17

Control 164.0+27.9  232.0+51.7 40.9 1.65 99.6 1865 3.05 52.9

Low FM 166.0+28.7  270.7+64.2% 62.0 2:33 99.2 1995 3.02 74.6
Whole period
(Jul. 16- Sep. 17)

Control 64.3=5.1 232.0x51.7 260.8 2.01 95.6 3924 2.79 62.2

Low FM 65.3+0.6 270.7 = 64.2% 314.6 2.23 97.7 4070 2.58 71.6
Values of body weight are expressed as mean * SD (# = 30 fish) and asterisk indicates significant (" < 0.05) difference from the control
group.

“Each values were observed from single cage.
*Specific growth rate

Daily feed intake

“Feed efficiency
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Table 4 Hematocrit and blood chemical constituents of juvenile amber_]ack fed test diets at Nejime expenrnent station

Ht' (%) Glu? (mg/ dl) TG (mg/ dl) T-Cho* (mg/ a'l)
Date Control Low FM Control Low FM Control Low FM Control Low FM
11 Jul. 382+29 38.2=3.0 154.9+35.7 179.9+23.4 345%6.2 34952 186.7+15.9 183.0+234
25 Jul. 34218 34.2=+5.7 160.6+38.1 213.2+63.5 128.0+35.8 164.2+36.4 269.5%+36.5 346.7=16.8
8 Aug. 36.5t6.1 35.7£2.5 208.2=35.8 161.0%=54.1 78.0+11.5 104.4+37.3 266.8+31.3 265.6+74.2
12 Sep. 40.6+33 342+18 2044+32.0 148.2+158% 131.6=73.3 162.8+54.8 312.0*x36.0 343.5+61.5
Values are defined as mean =SD (z = 5 fish). Value with an asterisk indicates significant (P < 0.05) difference from the control group.
"Hematocrit
“Glucose

*Tryglyceride
“Total choresterol

Table 5. Hematocrlt and blood chemical const:tuents of Juvemle amberjack fed test d1ets at Kushima exper:ment Statlon

Ht! (% Glu* (mg/ dl) TG (mg/ dl) T-Cho* (mg/ dl)

Date Control Low FM Control Low FM Control Low FM Control Low FM
16 Jul. 382+46 151.4+21.1 45,7129 21175451

30 Jul. 34049 313*26 130.2+30.6 125.0t22.6 90.4+32.8 113.2+239 186.6+46.3 2138226
9 Aug. 34715 400=x2.0 115.0£28.6 1064+66.1 131.6+33.0 128.6+26.6 264.6+28.6 298.2*66.1
17 Sep. 425+34 349*46 125.0+20.3 129.6+12.2 277.5+81.4 149.8=485 277.0+t73.8 306.4%=40.5
Values are defined as mean = SD (1 = 5 fish) except values on 16 Jul. Ten fish were collected from control cage as initial sample on 16 Jul.
'Hematecnt

“Glucose

*Tryglyceride

“Total choresterol
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Fig. 6. Hepatosomatic index (HSI) of amberjack juveniles fed a control diet (open column) or low
fish meal diet (black column) at each experimental station (left: Nejime, right: Kushima) during the

64-day feeding period. Values are defined as mean = SD (n =

cant (P < 0.05) difference between dietary treatments.

5 fish). An asterisk indicates a signifi-

Table 6. Mmsture contents dnd proximate compositions of juvenile amberjaak fed test diets at Nejlme experiment slatlon B

Crude ash

Moisture Crude protein Crude lipid
(%) (% dry weight basis) (% dry weight basis) (% dry weight basis)
Date Control Low FM Control Low FM Control Low FM Control Low FM
11 Jul. 68.5 70.1 75.4 73.6" 13.2 14.1 12.0 12.3
25 Jul. 68.8 67.3 65.7 66.7 26.4 24.7 8.5 8.5
8 Aug. 63.0 63.0 64.7 60.2 26.4 30.9* 8.5 3
12 Sep. 67.7 62.2 58.0 55.3* 21.8 22.8 10.5 10.5

Values are defined as mean of 3 times repeated analysis except moisture (see the text). Values in low FM group with an asterisk indicate

significant (P < 0.05) difference from control group.

Table 7. Mmstm e contents and pr ox1mate compositions of juvenile amberjack fed test dlets at Kushima experiment station

Moisture Crude protein Crude 11p1d Crude ash
(%) (% dry weight basis) (% dry weight basis) (% dry weight basis)
Date Control Low FM Control Low FM Control Low FM Control Low FM
16 Jul. 65.6 62.9 74.2 69.1 10.2 11.1 12.2 12.7
30 Jul. 68.5 67.6 70.8 74.3 16.2 124 8.5 8.6
9 Aug. 67.1 64.4 73.6 69.9" 17.5 16.4 8.4 7.4
17 Sep. 62.5 62.0 64.7 62.1 224 20.6 11.0 10.4

Values are defined as mean of 3 times repeated analysis except moisture (see the text). Value in low FM group with an asterisk indicates

significant (P < 0.05) difference from control group.
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