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Dietary Value of Three Benthic Diatom Species on Haliotis discus
hannai Larvae
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ABSTRACT

Although the method of seedling production of Haliotis discus hannai is well known, the optimum benthic diatom
species as a live food at early larval stage are not fully developed. In this study three Pennales diatom species,
Caloneis schroederi, Rhaphoneis sp., and Cocconeis californica were examined on settlement, metamorphosis,
survival, and growth of Haliotis discus hannai larvae. The larvae fed Raphoneis sp. or C. californica showed high
settlement rate with 80-82% within 48 hrs, which was significantly higher than those fed C. schroederi or mixed
diets with three diatom species. The larvae fed the former microalgal species also showed higher metamorphosis
rate with 32-34% than the latter species with 10-12% within 4 days. With regard to survival and growth of the
larvae, single diet with Rhaphoneis sp. or C. californica had better dietary value than the mixed diets for the early

larvae of H. discus hannai.
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1989; Maldonado and Young, 1999).
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Table 1. Percentage of larval settlement of Haliotis discus hannai on different microalgal diets

Elapsed times*

Microalgae 6 hrs 12 hrs 24 hrs 48 hrs 72 hrs 96 hrs
Non-fed 11.6 + 7.3° 149 + 25° 21.5 + 4.7° 20.7 £ 15.0° 15.0 + 9.1° 11.0 = 9.2°
Caloneis schroederi  32.8 + 6.0°° 35.3 + 8.4° 44.8 + 13.1" 57.3 + 14.3" 57.9 + 24.3> 67.5 = 13.8°
Rhaphoneis sp. 31.7 £ 75" 447 + 84> 59.4 £ 87" 822+ 65 767+ 11.8* 754 + 17.5°
Cocconeis californica 39.3 £ 5.8 577+ 7.7% 73.7+10.1* 80.5 £ 7.6* 776 + 44" 76.9 £ 8.5%

Mixed microalgae 24.4 + 11.9° 35.7 + 4.1°

47.8 + 10.9* 60.4 + 20.1°> 57.4 + 16.0° 49.7 + 10.1*

*Hours after inoculation of veliger larvae grown for 88 hours after fertilization.
Different letters in the same colume mean significantly difference (P < 0.05).
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Table 2. Percentage of larval metamorphosis of Haliotis discus hannai on different microalgal diets

Elapsed times*

Micoralgae
4 days 6 days
Non-fed 1.0 + 1.4° 1.9 £ 1.2¢
Caloneis schroederi 12.8 + 6.5 37.6 + 12.5%
Rhaphoneis sp. 32.8 £ 16.5% 45.5 £ 8.8%
Cocconeis californica 34.8 + 4.9° 49.5 + 5.9%
Mixed microalgae 10.8 + 7.3 28.4 + 15.2°

*Hours after inoculation of veliger larvae grown for 88 hours after fertilization.
Different letters in the same colume mean significantly difference (P < 0.05).

3= 73S 24} C. schroederi®] 7% tf& Adte) &
2] FAkEo] 96X 7HA] 3] EolAE ARt Solslgl
A& 96A17H| C. californica, Rhaphoneis sp., C.
schroederi = 67.6%-76.9%°] F-2E2 T 49.7%¢l| ¥
glo] =2 Aot 2T 11.0%E v 2 35S
2ok fA9 wHelEe A¥ 494 C californica$}
Rhaphoneis sp.o|A 217 34.8%, 32.8%=% 7} =k, &
T 10.8%% &5 o] AR} fojshi Wit ®
HolZ FTFIA] WL dlxTolAE 1.0%=E 7P Wit} (P <
0.05). 64A =t AdFolAe] HejE2 FTRsIgla C
californica®} Rhaphoneis sp.”} 27} 49.5%, 45.5%% 714
=oky, EITE 28.4%, dE2TE 1.9%% /M @itk C
schroederi= 37.6%% %42 257 2%l vl3lo] & 7
olglaL Fargol| A e} o] WY £rx Ao R 7 7
©2 yepyit} (Table 2).
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Fig. 1. Survival (%) of Haliotis discus hannai larvae fed
different microalgal diets from veliger stage to settlement
before metamorphosis.
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Bglch (Fig. 1). | ¥ 749 ALEx A A4
F Aot A¥ 717 Ul C.  californicas}
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Fig. 2. Survival (%) of Haliotis discus hannai larvae fed
different microalgal diets after metamorphosis for ten
days.
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Fig. 3. Daily shell length increment of Haliotis discus hannai
larvae fed different microalgal diets for 16 days after
settlement. Different letters on the bar mean significantly
difference (P < 0.05).
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1986; Pechenik et al., 1993). Ho] A€l F2 QA=
2 o] B, txae Aug, AE e 27 5
old], o]2fgh gqlel wpe} 2ol Wgt HHAE 49 |
ola&2 t2t} (Kawamura et al., 1998; Robert et al.,
1999). F4AE 27 FAl LR ES S
Achnanthes, Amphora, Caloneis, Cocconeis, Navicula,
Nitzschia, Rhaphoneis 52 %A% (Pennales) 77X7 %
2¥ql F2F2 4¥A v} (Seki, 1980; Han and Hur,
2000; Ko and Hur, 2011).

Ohgal et al. (1991) & Cocconeis, Navicula, Nitzschia
2 shael Wk T, AR S48 4RI AEE AR
Aol A Cocconeise M 7S 24 F 2, A4 9 A
ZoA 7P} £ A¥E EYvky d1gich. Han and Hur
(2000) & 109 #x%F 7129 Rhaphoneis sp.”} $-25

7 AEEo] 7MY Bk AL C. schroederidl X 7V &
sitty R stttk ® Ko and Hur (2011) & 9% &5
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AL 2P (Kawamura et al., 1995; Takami et al.,
1997), H. rubra®] 542 F2 184 o]3 o) C. scutellum
< Aolslr] A&t B ) glt}t (Daume et al., 1997),
&% Achnanthes longipes Zt4o] 1,500-2,000 1 mol
skt BAE A9, 7o) 750-1,300 o mell =2 H.
iris2] Ao A3Hgo] woix 3G (Kawamura et al.,
1995). Wt & QoA F2Fo Fof w2 FAe B2E
I Hel g 52 R AEUWe Qe L = g
w Zb R AEEE AAA Eu|EE Al g
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Kawamura and Hirono (1992) + §& 7F%72
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o] AAEo] &1, Amphora angusta var. ventricosa,
Navicula ramosissima, Nitzschia sp. o< F-2o] o}
AAe 7 Az AAES Btk 318tk Ko and Hur
(2011) & et vAl=R 3159 FAES ARk S
o] s U ew AR AR A & AdelA o]&3t
3% x5+ Rhaphoneis sp. 80%, C. schroederi 72%,
C. californica 69%2] & F23& X917 A= F49
Hol| g &% v vAlEF Foll vt A yepgte} 22,
Amphora sp., Pleurosigma angulatum, Lyngbya taylorii,
Oscillatoria splendida 52 H-22& Egtou) H-42 Ho|
HEE v Eokeh olef Fro] FubAE Aol digt wiAlx
o] Ho| g8 vz Foll vkel okE ¥k ohyzt 749
A7 gHAlo] wleldx th2ck (Han and Hur, 2000).
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