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Trials of aquaculture of sevenband grouper Epinephelus septemfasciatus with self-feeding system

Isao KURiyAMA, Atsushi MIvAMOTO, Shinji TANAKA and Yasushi TSUCHIHASHI
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A series of rearing trials of sevenband grouper, which is expected to be a new fish species for aquaculture,

were carried out to develop rearing techniques using self-feeding systems. Firstly, indoor rearing trials with juvenile

sevenband groupers were carried out. Juvenile sevenband groupers quickly started self-feeding spontaneously. In

comparison among self-feeding, human-feeding and automotive feeding systems, self-feeding systems brought more

efficient feeding than automotive feeding and human-feeding systems. The appropriate setting of reward for the

juvenile sevenband grouper was 0.06% of total fish weight. Residual feed was generated at less than 3 lux. 13 % of total

feed became residue at O lux. The present study indicates that self-feeding systems can give almost the same feeding

performance as human-feeding even fish cage in case the self-feeding systems work properly.
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Fig.1 Schenatic diagram of selffeeding systems for Experiment
1
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Fig.2 Schenatic diagram of self-feeding systems
for Experiments 1-2),2-1),2).3).
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Table 1. Set up of the self-feeding experiment of 2-1)

Experimental group Tank 1 Tank2  Tank3  Tank 4
Model of self-feeding system KX01 KX01 KSX05 KSXO05
Initial number of fish 60 60 60 120
Volume of tank(L) 300 300 300 500
Reward at setting(g) 0.147 0.294 0.48 0.36
Reward at setting (percentage of total B.W.) 0.05 0.09 0.15 0.06
Initial B.W.(av-g) 5.29 5.27 5.29 5.28
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Fig.3 Schenatic diagram of selffeeding systems for the rearing
cage experiment
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Fig.4 Relation between total feeding frequency of juvenile seven band gloupers and average light intensity.

Bar:total feeding frequency(ten minutes)
Line:average light intensity(log Im/m?)

Table 2. Results of the experiment 1-1.
Period1(4 Oct. 2001-5 Nov. 2001)

Experimental group

Self-feeding Human-feeding

Initial BW (av+sd-g) 462+1.4
Final BW(av+sd-g) 92.1£8.9
Increase of body weight(av+sd-g) 902.1+178.2
Increase rate of body weight(av+sd-%) 97.2+16.9
Total feed intake(av+sd-g) 944.1£184.2
Daily growth rate(av+sd-%) 2.031+0.25
Daily feeding rate(av+sd-%) 2.13%0.26
Feed conversion(av+sd) 1.05+0.02
Mortality rate(av+sd-%) 2.5+43

43.5+0.4
83.870.3
806.9+2.2
929+1.0
907.0%+0.3
1.98£0.01
2.23%0.01
1.13£0.01
0.00.0

Period2(5 Nov. 2001-10 Dec. 2001)

Experimental group

Self-feeding Human-feeding

Initial BW (av+sd-g) 98.8£10.0
Final BW(av+sd-g) 139.5+15.8
Increase of body weight(avtsd-g) 407.6+72.3
Increase rate of body weight(av+sd-%) 41.2%5.1
Total feed intake(av+sd-g) 469.3+5.1
Daily growth rate(av+sd-%) 0.97£0.1
Daily feeding rate(av+sd-%) 1.12£0.12
Feed conversion(av+sd) 1.15£0.05
Mortality rate(av+sd-%) 0.00.0

90.5+0.5
138.0+5.7
475.1+52.3
52.5%5.5
591.9%£30.9
1.19%0.1
1.48+0.04
1.25%£0.07
0.0£0.0
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Table 3. Growth and feed conversion of sevenband grouper juvenile cultured with self-
feeding and timer-controlled feeding(15 Aug. 2002-18 Sep. 2002)

Self-feeding

Timer-controlled feeding

High reward  Low reward Suitable Excessive

Experimental group feeding feeding
Initial number of fish 50 50 50 50
Initial BW(av-g) 8.75 8.78 8.90 8.70
Final number of fish 45 46 46 46
Final BW(av-g) 28.62 25.33 27.34 29.35
Increase of body weight(g) 975.2 797.1 901.6 1013.2
Increase rate of body weight(%) 2229 181.7 202.6 232.8
Total feed intake(g) 919.7 724.4 975.2 1664
Daily growth rate(%) 3.10 2.80 2.96 3.16
Daily feeding rate(%) 2.92 2.54 3.20 5.20
Feed conversion 0.94 0.91 1.08 1.64
Mortality rate(%) 10.0 8.0 8.0 8.0
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Fig.7 Relation between total feeding frequency(mean) of juvenile seven band gloupers and average light intensity(mean) of Experiment
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Line:average light intensity(log lm/m?)

Table 4. Growth and feed conversion of sevenband grouper juvenile cultured with self-
feeding and timer-controlled feeding(15 Aug. 2003-16 Sep. 2003)

Timer-controlled

Self-feeding feeding

Experimental group Tank 1 Tank2 Tank3 Tank4 Tank5 Tank 6
Actual reward(g) 0117 0221 0483 0.339

Actual reward (percentage of total B.W.) 0.02 0.06 015 0.06

Initial number of fish 60 60 60 120 60 60
Initial BW(av-g) 53 53 53 53 5.2 53
Final number of fish 60 60 60 119 58 60
Final BW(av-g) 18.7 253 314 30.2 27.8 29.2
Increase of body weight(g) 802.4 11993 1565.5 2961.1 1297.6 1436.4
Increase rate of body weight(%) 252.88 379.05 49338 46720 41590 452.55
Total feed intake(g) 693.0 915.6 1259.0 2319.0 1234.0 1352.0
Daily growth rate(%) 3.49 4.09 4.45 438 4.22 433
Daily feeding rate(%) 3.01 3.12 358 3.43 4.01 4.08
Feed conversion 0.86 0.76 0.80 0.78 0.95 0.94
Mortality rate(%) 0.0 0.0 0.0 0.8 3.3 0.0
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Table 5-1. Growth and feed conversion of sevenband grouper cultured with self-feeding
and human-feeding (Period1:26 Dec. 2004-22 Mar. 2005)

Self-feeding Human feeding

Reward Excessive
Experimental group Low Medium High feeding
Initial number of fish 400 400 400 400
Initial BW(av-g) 101.9 102.1 101.5 102.5
Final number of fish 398 398 397 399
Final BW(av-g) 153.8 163.8 163.7 163.2
Increase of body weight(kg) 20.7 24.4 26.6 24.1
Increase rate of body weight(%) 50.80 59.73 65.52 58.78
Total feed intake(kg) 25.58 30.96 41.28 40.95
Daily growth rate(%) 0.42 0.47 051 0.47
Daily feeding rate(%) 0.52 0.60 0.79 0.80
Feed conversion 1.24 1.27 1.55 1.70
Mortality rate(%) 05 0.5 0.8 0.3

Table 5-2 Growth and feed gain ratio of sevenband gro per cultured with self-feeding
and human-feeding(Period2:25 Apr 2005-25 Jul. 2005)

Self-feeding Human feeding

Reward Excessive
Experimental group Low Medium High feeding
Initial number of fish 400 400 400 400
Initial BW(av-g) 201.0 200 3 194.3 201.5
Final number of fish 391 396 396 399
Final BW(av-g) 412.0 408.6 4144 425.8
Increase of body weight(kg) 82.7 82.7 87.4 90.1
Increase rate of body weight(%) 102.86 103 25 112.48 111.79
Total feed intake(kg) 92.53 94.77 110.94 117.82
Daily growth rate(%) 0.71 0.71 0.75 0.75
Daily feeding rate(%) 0.79 0.81 0.95 0.98
Feed conversion 1.12 1.15 1.27 1.31
Mortality rate(%) 2.3 1.0 1.0 0.3

Table 5-3. Growth and feed conversion of sevenband grouper cultured with self-feeding
and human-feeding(Period3:25 Jul. 2005-24 Oct. 2005)

Self-feeding Human feeding

Reward Excessive
Experimental group Low Medium High feeding
Initial number of fish 391 396 396 399
Initial BW(av-g) 412.0 408.6 414.4 425.8
Final number of fish 379 391 385 386
Final BW(av-g) 584.43 56292 579.22 607 51
Increase of body weight(kg) 67.3 62.6 63.4 68.9
Increase rate of body weight(%) 41.78 38.66 38.63 40.55
Total feed intake(kg) 124.26 124.72 133.5 134.3
Daily growth rate(%) 0.61 0.57 0.57 0.59
Daily feeding rate(%) 1.12 1.13 1.20 1.15
Feed conversion 1.85 1.99 2.11 1.95
Mortality rate(%) 3.1 1.3 2.8 33

Table 5-4. Growth and feed gain ratio of sevenband grouper cultured with self feeding
and human-feeding(Period4:24 Oct. 2005-16 Jan. 2006)

Self-feeding Human feeding

Reward Excessive
Experimental group Low Medium High feeding
Initial number of fish 379 391 385 386
Initial BW(av-g) 584.4 562.9 579.2 607.5
Final number of fish 374 384 383 378
Final BW(av-g) 663.9 649.0 676.2 706.6
Increase of body weight(kg) 29.9 335 37.2 383
Increase rate of body weight(%) 13.49 1522 16.68 16.33
Total feed intake(kg) 55.15 5439 61.82 85.31
Daily growth rate(%) 0.22 0.24 0.27 0.26
Daily feeding rate(%) 0.40 0.40 0.44 0.58
Feed conversion 1.85 1.62 1.66 2.23
Mortality rate(%) 1.3 1.8 0.5 2.1
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Table 6. Growth and feed conversion of sevenband grouper cultured with self-feeding
and human-feeding(30Jan. 2006-26 Dec. 2006)

Self-feeding ﬁuman—feeding
Cagel™ Cage2™? Excessive
Experimental group Optical fiber  Miniature feeding
sensor switch
Initial number of fish 300 300 300
Initial BW (av-g) 6963 7053 7043
Final number of fish 229 222 222
Final BW(av-g) 1018.8 1026.1 1065.3
Increase of body weight(kg) 949 86.6 100.2
Increase rate of body weight(%) 454 409 474
Total feed intake(kg) 349.2 214.7 284.0
Daily growth rate(%) 0.11 0.10 0.12
Daily feeding rate(%) 0.41 0.25 0.33
Feed conversion 3.68 248 2.83
Mortality rate(%) 7.7 10.0 10.0

31 Cagel used the fiber optic sensor from 7.Apr 2006.
32 Cage2 used the proximity sensor from 2. Nov.2006 .

1200 —&@— Self-feeding cagel
ED 1000 H—TF—Self-feeding cage2
%0 —— Self-feeding cage3
.g 800 H —O— Human-feeding
€ 600
ﬁ Number of fish changed
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19 <—
E 200 WJ
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26.Dec.2004
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Fig.11 Growth curves of sevenband groupers caltured with self-feeding and human-feeding systems.
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