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Food Effect of Various Marine Algae for the Growth

of Juvenile Abalone, Haliotis discus REgvE.

Akihiko Fusm, Shichiro Ocawa, and Toshio Yorsur

To get some knowledge on the food effect of marine algae for juvenile abalone,

we carried out rearing experiments using three size groups of abalone fed with

20 species of common marine algae. Results obtained were as follows.

1) Juvenile abalone above 20mm in shell length assimilated more species of

marine algae as compared with 10mm size group. It seems that more of the potential

food value of algae became actual with the development of feeding and digestive

as juvenile abalone grow older.

2) The marine algae which made abalone gain flesh weight were rather few; 5

species in 10mm size group, 8 in 20mm, and 2 in 30mm, respectively. Food effect

of marine algae in terms of flesh weight gaining was rather lower than that in

terms of shell length increment.

3) Food effect of marine algae for juvenile abalone could be evaluated through

comparison of growths of hatchery-reared abalone and wild abalone. In this experi-

ment, only a few species of marine algae gave satisfactory growth of juvenile

abalone. Many algae were thought to be incomplete in nutritional value and abalone

may need various food for their healthy growth.
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Table 1.
wet weight of them

20 species of marine algae used for rearing experiments and the rate of dry to

No. Species dry weight rate (%)
1 Ulva pertusa KieLiman (7 F 72 4) 18.35
2 Padina arborescens HoLmes (7395 7) 18.20
3 Dictyota dichotoma (Hupson) Lamouroux (7 IV 7H) 13.14
4 Dictyoteris prolifera (Oxamura) Oxamura (NF ¥ X) 22.66
5 Petrospongium rugosum (OkAMURA) SETCHELL et Garpner (Y7 / H7) 12.41
6  Leathesia difformis (Liwwg) ARrescuoue (/%9 €) e
7 Ishige okamurai Yenpo (A ¥%) 27.78
8 Ishige sinicola (SeTcHELL et GARDNER) CHHARA (£ & o) 26.37
9 Colpomenia simuosa (Rorn) DErBES et SoLer (77 0/ 1)) 7.10
10 Ecklonia kurome Oxamura (2 u ) 19.89
11 Undaria pinnatifida (Harvey) Surivear (7 2) 11.11
12 Hizikia fusiformis (Harvey) Oxamura (EVF) 16.19
13 Sargassum patens C.Acarpn (Y V<5 %7) 19.80
14 Sargassum siliquastrum (MerTENs ex Turner) C.Acarpn (I LV EY) 21.14
156 Gelidium amansii Lamouroux (=7 %) 31.09
16  Corallina pilulifera PosteLs et Ruprecut (Y1 k/¥)
17 Pachymeniopsis lanceolata (Oxamura) Kawasata. (745 %) 16.05
18  Gracilaria textorii (SuriNncar) J.Agarpn  (H/¥/ YY) 12.79
19  Gigartina intermedia Suyrmcar (HA /7 V) 20.62
20  Laurencia undulata Yamapa (27V) 9.24
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Table 2. Results of rearing experiment of 10mm size abalone fed with 20 species of

marine algae

Shell length(mm)

\Dry body wig)

Dry flesh wi.(g)

No. CHESIES Tnitial Final Jo*™nitial Final
il U. periusa 11.61 13.59 63.9 0.087 0.129
2 P. arborescens 11.34 11.77 13.9 0.085 0.086
3 D. dichotoma 11.49 11.64 4.8 0.086 0.078
4 D. prolifera 1145 11.99 174 0.086 0.092
5 P. rugosum 11.12 1172 19.4 0.083 0.085
6 L. difformis 11.02 13.20 70.3 0.083 0.114
7 I. okamurai 10.29 10.79 16.1 0.077 0.078
8 L sinicola 11.26 13.08 58.7 0.084 0.115
9 C. sinuosa 11.00 12.09 35.2 0.082 0.094
10 E. kurome 11.59 11.81 7.1 0.087 0.087
11 U. pinnatifida 11.20 13.48 73.6 0.084 0.136
12 H. fusiformis 11.99 13.17 38.1 0.090 0.122
13 S. patens 11.32 11.64 10.3 0.085 0.083
14 S. siliquastrum 10.84 1097 4.2 0.081 0.071
15 G. amansii 11.24 11.76 16.8 0.084 0.086
16 C. pilulifera 10.95 11.06 3.6 0.082 0.071
17 P. lanceolate 11.24 11.89 21.0 0.084 0.090
18 G. textorii 11.23  11.37 4.5 0.084 0.077
19 G. intermedia 11.34 12.03 22.3 0.085 0.092
20 L. undulata 11.02 11.18 5.6 0.083 0.072

RIB(%)

48.3
1.2
—9.3
7.0
2.4
37.4
1.3
36.9
14.6
0.0
61.9
35.6
—2.4
—12.4
24
—13.4
7.1
—8.3
8.2
—13.3

Initial Final

RIF(%) TF(g) DRF(%)

0.023
0.023
0.023
0.023
0.022
0.022
0.021
0.023
0.022
0.023
0.022
0.024
0.023
0.022
0.023
0.022
0.023
0.023
0.023
0.023

0.037
0.019
0.014
0.020
0.019
0.027
0.019
0.031
0.022
0.019
0.040
0.030
0.019
0.016
0.017
0.012
0.022
0.016
0.023
0.015

60.9 0.103 3.1
—17.4 0.081 3.1
—39.1 0.028 1.1
—13.0 0.117 4.2
—13.6 0.158 6.1

217 - =

—95 0135 5.6

348 0.161 5.2

0.0 0.264 9.7

—17.4 0.084 3.1
818 0.207 6.1
25.0 0.156 4.8

—17.4 0.097 3.7

—27.3 0.050 2.1

—26.1 0.056 2.1

—455 - =:
—4.4 0.028 1.0

—30.4 0.016 0.6

0.0 0.076 2.8

—31.8 0.020 0.9

Experimental period: April 25—May 25 (1985), Range of water temperature:

16.9—20.5°C.

DIG: daily increment in shell length, RIB: rate of increment in dry body weight, RIF: rate of
increment in dry flesh weight, TF: total amount of food consumed per individual in dry weight,

DRF: daily rate of feeding.
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Table 3. Results of rearing experiment of 20mm size abalone fed with 20 species of

marine algae

Dry body wi(g)
DISCmI el Final

RIB(%)

Dry flesh wt.(g)
Initial Final

RIF(%) TE(g) DRF(%)

. Shell length(mm)
No.  Species il Final
1 U. pertusa 20.72 22.88
2 P. arborescens 20.20 21.44
3 D. dichotoma 20.53  20.72
4 D. prolifera 19.94 21.61
5 P. rugosum 20.18 21.33
6 L. difformis 20.56 22.97
7 1. okamurai 20.42 22.62
8 L sinicola 20.31 22.90
9 C. sinuosa 20.59 22.22
10 E. kurome 20.85 21.96
11 U. pinnatifida 20.39 22.69
12 H. fusiformis 19.94 21.77
13 S. patens 19.63 20.47
14 S. siliquastrum 20.11  20.56
15 G. amansii 20.34 21.66
16 C. pilulifera 20.79 21.11
17 P. lanceolate 20.62 22.31
18 G. textorii 20.58 20.80
19 G. intermedia 20.76  22.39
20 L. undulate 20.34  20.97

See Table 2 for footnotes,

69.7
40.0

6.1
53.9
37.1
76.8
71.0
83.6
52.6
35.8
74.2
59.0
27.1
145
42.6
10.3
54.5

7.1
52.6
20.3

0.466
0.455
0.462
0.449
0.457
0.463
0.480
0.457
0.463
0.469
0.459
0.449
0.442
0.453
0.458
0.468
0.464
0.462
0.467
0.458

0.618
0.487
0.438
0.480
0.483
0.596
0.609
0.597
0.542
0.522
0.676
0.517
0.440
0.450
0.505
0.460
0.552
0.440
0.530
0.431

32.6
7.0
—5.2
6.9
5.7
28.7
243
30.6
171
11.3
47.3
15.1
—0.5
—0.7
10.3
—-1.7
19.0
—4.8
13.5
—5.9

0.141
0.137
0.139
0.135
0.138
0.140
0.139
0.138
0.140
0.142
0.138
0.135
0.133
0.136
0.138
0.141
0.140
0.139
0.141
0.138

0.187
0.123
0.094
0.121
0.114
0.169
0.177
0.175
0.143
0.138
0.206
0.142
0.112
0.107
0.131
0.104
0.157
0.098
0.141
0.099

32.6 0317 2.2
—10.2 0.350 24
—32.4 0.088 0.6
—10.4 0439 3.1
—17.4 0424 29

201 —

27.3 0511 3.0

26.8 0498 3.1

21 0.99% 6.4

—28 037 24
49.3 0.687 3.9
52 0468 3.1

—158 0.355 2.6
—21.3 0.189 14
—51 0209 14
—26.2 -
12.1 0.219 1.4
—295 0.070 05
0.0 0321 21
—28.3 0081 0.6
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Table 4. Results of rearing experiment of 30mm size abalone fed with 20 species of

marine algae

z
2

Species

Shell length(mm) DIS( um)_D_ry__)'bod  wi(g) RIB(%)

Dry flesh wt,(g)

RIF(%) TF(g) DRF(%)

Initial Final Initial Final Initial Final
1 U. pertusa 32.70 34.35 53.2 2161 2122 —18 0.763 069 —8.9 0.720 1.1
2 P. arborescens 32,19 33.51 426 2.128 2.020 —5.1 0.751 0.636 —15.3 0.811 1.3
3 D. dichotoma 32.33 32.86 17.1 2,137 1.886 —11.8 0.754 0.504 —33.2 0.239 0.4
4 D. prolifera 32.24 33.32 348 2131 199 —6.6 0.752 0.550 —26.9 0.995 1.6
5 P. rugosum 32.08 33.15 345 2.120 1950 —8.0 0.748 0.539 —27.9 1.028 1.6
6 L. difformis 32.06 35.06 97.1 2.119 2.229 52 0.748 0.664 —11.2 — -
7 I okamurai 32.31 34.26 62.9 2.136 2.163 1.3 0.754 0.670 —11.1 0.860 1.3
8 L sinicola 32.33 35.28 952 2.135 2362 10.6 0.753 0.757 0.5 1.160 1.7
9 C. sinuosa 32.04 34.20 69.7 2.118 2.024 —4.4 0747 0.614 —17.8 2.387 3.7
10 E. kurome 32.56 34.10 49.7 2.152 2.008 —6.7 0.760 0582 —23.4 0.843 1.3
11 U. pinnatifida 3246 34.84 768 2.146 2.299 7.1 0.757 0.781 3.2 1.407 2.0
12 H. fusiformis 33.00 34.68 54.2 2.181 2.222 1.9 0.770 0.702 —-8.8 1.304 1.9
13 S. patens 33.22 34.25 332 2.9 2111 -39 0775 0.629 —18.8 0.840 1.3
14 S. siliquastrum 32.57 33.34 248 2.153 2.024 —6.0 0.760 0.598 —21.3 0.524 0.9
15 G. amansii 31.76 32.91 371 2.099 1927 —8.2 0.741 0538 —274 0.303 0.5
16 C. pilulifera 32.24 3269 145 2,131 1901 —9.6 0.752 0.542 —27.9 - —
17 P. lanceolate 33.13 34.56 46.1 2.190 2.285 43 0.773 0.722 —6.6 0530 0.8
18  G. textorii 3251 33.11 194 2146 1926 —10.4 0.758 0.548 —27.7 0.175 0.3
19 G. intermedia 32.18 3394 56.8 2.127 1946 -85 0.751 0537 —285 0616 1.0
20 L. undulate 32,26 33.66 452 2.132 1946 —8.7 0.753 0.555 —26.3 0.347 0.6
See Table 2 for footnotes.
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Relative food value of various
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marine algae for juvenile abalone.

The sign is showing the growth rate of
abalone fed with each alga to standard
U. pinnatifida

Shell length

No Rt 10mm  20mm  30mm
1 U pertusa A A B
2 P. arborescens C B
3 D. dichotoma C C ©
4 D. prolifera C B €
5 P. rugosum C B ©
6 L. difformis A A A
T L okamurai C A A
8 L sinicola B A A
9 C. sinuosa C B A
10 E. kurome C C B
11 U. pinnatifida  standard standard standard
12 H. fusiformis B B B
13 S. patens C C C
14 S. siliquastrum: C (& C
15 G. amansii C B C
16 C. pilulifera C C C
17 P. lanceolate C B B
18 G. textorii C C €
19 G. intermedia C B B
20 L. undulate C C B
The sign A: upper 80%, B: 50% to 80%,

C: under 50% of the standard.
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Fig. 1. Relation between daily incement in

shell length and daily rate of feeding.
Numbers in figure are shown in Table 1.
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