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Dietary Value of Benthic Diatoms for Newly Settled
Abalone, Haliotis discus hannai Ino
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Growth trends of 10 selected species of benthic diatoms, considered essential dietary requirement of
the newly settled abalone were monitored. Navicula sp. (B-38), N. incerta and Caloneis schroderi grew faster
than the other tested diatoms. 16 and 32 % abalones fed on Raphoneis sp. and Phaeodactylum tricornutum
settled, respectively; less abalones settled, when fed on Navicula sp., Hantzschia marina or Nitzschia sp.
In the first experiment, survival of the settled abalone was the highest (63 %) and lowest (31 %) for
those fed on Rhaphoneis sp. and Navicula sp. respectively. However, in the second and third series of
esperiments, abalones fed on Rhaphoneis sp. and Navicula sp. showed the highest (67, 49 %) and lowest
(35, 18 %) survival. C.schroderi proved to be the best diet, as the shell length of those fed on the diatoms
was 83 /m, as against about 36 m of those abalones, receiving H.marina or Nitzschia sp., diatoms of the

lowest dietary value.

Key words: Abalone, Seedling production, Dietary value, Benthic diatom

Noe

S 100o4F0] LA i3, o]F o

2] ol sl diEFL 2009F 02 F2 2o

I et Felvetel] AAlsls AERE

F-Ar7|(Haliotis  diversicolor supertexta) S 8] &

Shod bFAIS] ClGER BB, giganted), 7h (0

discus), A& E ZE(H. sieholdii) 12|31, SHF-A|Ql A=
(H. discus hannai Ino)®] 5Fo] da&lA itk

I AFE &S FAZ ol AT 3}

5 " E, ATE 9 dukzet B4 Aol g dAZdskE 5

=

Ag FHoz Fore Gt dorE dRAL

S19)

£
Ee}x, o5 F 99 FAlE FFAsh B A
of 4o} Ax QlEwl, HANS BFA AEoA ol

& AAGAE FAE ool A kel el B3z
o]

tHAH - 1R, 1942).
AAFE AUHLR 229 Fol/] WTel LA
e QA7) ol SolA Heh. ATEEAA] Betol
LR - 5AR(1971), P)1] Z(1974), Tanaka (1978), Kikuchi
and Uki (1974 a, b, ¢, d, e, 1975, 1981, 1982) ¢ A7}
ek TN AE F(1970)9] HE FH A4l ek A
2 A2 sto] [ W(1974), BI(1988), 2 H(1978), [ %
(1985)) R.317} Qi

A% Aole) Holz A KAy FaRel iR AFZE
Uki and Kikuchi (1979)9) 6%2] 324 2ol thgl Hoj
3, Suzuki et al. (1987)9] F}tolld 257 3o Wzl
Ioriya and Suzuki (1987)¢) s}#toj|A] F25F9 3}, Ya-
mada and Takano (1987)9] B.xfz0] ZA1&21S 93}

X

)

- 153 -



Eide

-

4 7}, 2] 51 Ohgai et al. (1991)¢] A B G-A2] 2=
o} Xgllo] Arbol] wix|E HAA rETe] % 6(1992)
9] ZFAAE 3 BRA FzFo wig B HolAE
Aol tigk B3 So] Qlek

B AT A0S EolE HE JQFFEAN e B3t 7
&2 wdslo] okAlAgislel] o]23 o), ofA 7R A&
z|se] 7] HelQl Fol oA B A HH
o FA7} vl E3 B o R ol Slck wheha B A
A A X 271947 AEES FEA
717] g B- o g 1059 F2A FEFoll it A5
x|oie] Hol aE whslunz Pt

Py

AZ % P

= Wi
Aol A7 HAY FzE RANGD FAAA &
Zafoku] 2 F-2lo4] HaEe) AL Af3(Table

1), A4
et

Ay 1ol 4= Amphora veneta, Caloneis schroderi, Navic-
ula sp. (KMCC-B-38), Navicula incerta, Nitzschia closterium,
Rhaphoneis sp.9] 652 vjekaiz, A4 2 9 3ol = A%

o FYA

2_’5_'_
1_0

104 f 77} bk Amphora veneta, Navicula sp. (KMCC-
B-38)9] 2%-3 A28t V] 4%z} A28 £ Hantzschia

marina, Navicula sp., Nitzschia sp. (KMCC—B-Z) Pheodac-
tylum tricornutum®] 4%& dsto] BF 8F-& wigFlct.

2% /2 ulA|(Guillard and Ryther 1962; Table 2) ©|
83510 2 ¢ U flaskol}A] wfjerglar, viR| = 1217, 1.5 b/
inch® ollA] 3087t HFsto] Aggom, wieka] A 2=
¥ 17~18C, 5% 5,000 lux?] A&z4S FAHct

Table 1. List of the diatom species used for the study

Species Strain No. Isolation area
Amphora veneta KMCC B-26 Haeundae
Caloneis schroderi KMCC B-39 Incheon
Hantzschia marina KMCC B-37 Incheon
Navicula sp. KMCC B-38  Nacdong
Navicula incerta KMCC B- 3 Incheon
Navicula sp. KMCC B- 2 Incheon
Nitzschia closterium KMCC B- 9 Nacdonga
Nitzschia sp. KMCC B-11 Japan
Phaeodactylum tricornutum KMCC B-13 USA
Rhaphoneis sp. KMCC B-41  Suncheon

514

A1
=4

wjFd Tz s B

skl P25 shatell 2417 E W2 PE7L 294
ALl FehaE Fak(FA 04~05 m, 27] 30x15
)& 8l FH oz AHYE 120 AEIE 20 9
ozl MR A FRPF2(25 ¢ 3ol ¥ 4
PR R F2E5 250 w4 HFeta, £/2 RS
250 me# FFstod ZstAl E71AF ek LRl5L 244] 7ke]
At ojFsllrE FrAlF L, 39l 3
# 124)17v9) AgeiollA] b 2ot /2 WAl 250
meH BEste] Fzvt shiellA SASEE Yot F2It
Fhgol] ZE3] A stod X%% FAE AR A 28
P AR 1, 2004 119, AF 3ellA 19 0iglrt.
of ¥4 =) R FAF ErF FAE Asted

59 A o2 3~547 A% §5E THAZ Lol

A ksl sk wiAE FHRAG

AFE 7Agted I E B8 F 10-5-3—1 mm catr-
idge filter =22 of#get. A3 13} 3ol A= A32E
Axsto] 22 44 Gl wetd 2EE =AY o,
wells 291 70 en ol 40 W B3-5-& AX|sto]
%7} <k 5,000 luxgd ek Hbd, Ad 2014 g2 el
57} ok 5,000 luxq] Q1 zHstollA] A e,

A G0 shatel] GAF HAzlo] FAEE FA
ol% AY FEAZA ol 2R F2FE FAYE
cﬂ AY 1o E 52 AR, A% 2 3 A3 3elA
< Ao Pt ’H&‘%‘% shholl AAAHEG on) 2
%M FF TS AR, 244 sht 4, 5, Rl
T2 Arkstod dry oven <ellA] Z1=AIZI(50T, 14
7 F AR o7 FAS AP, FAghA
sbt FAE W el FF A2THEE ot ne/on
2 vepiigie

Bkl g4

RLe

N

)

N

rok

1

L

r 1

o

o] aF A

Alg e 33 AAE, A 19 25 APTHEE =
23 AeolA 9z, A
Sghell A &

4101 5

ol 719) B30 AE B 72 el o3}
A4S BT 12 SEARE SR AL 4] 3



ARE A N $AY FE2FY No)EE

Tble 2. Settling of the abalone larvae fed on different diatom species on the plastic plates (initial number of larvae:

625 inds./plate)

D ight of
Diatom species Ty weight ©

Larvae settled Settled (%)

diatom (mg/cm?) (no/plate)
Experiment 1
Amphora veneta 0.604 1453+ 8.2 23.25°
Caloneis schroderi 0.750 136.5L£ 8.5 21.84°
Navicula sp. (B-38) 0.706 97.0% 4.8 15.52°
Navicula incerta 0.608 1711+ 75 27.38¢
Nitzschia closterium 0.615 185.7+10.1 29.71°
Rhaphoneis sp. 0.656 1975+ 7.7 31.60°
Eexperiment 2
Caloneis schroderi 0.608 923+ 65 14.77°
Hantzschia marina 0.464 68.4%+10.0 10.94°
Navicula sp. (B-2) 0.336 86.3114.6 13.81%
Nuavicula incerta 0.604 815+ 6.9 13.04°
Nitzschia  sp. 0.308 653+t 7.2 10.45°
Nitzschia closterium 0.388 86.3+10.4 13.81"
Phaeodactylum tricornutum 0.364 102.5%15.5 16.40°
Rhaphoneis ~ sp. 0.360 874+ 86 13.98™
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Fig. 1. Growth of diatom attached on the plastic plate (Am:
Amphora veneta, Ca: Caloneis schroderi, Ha: Hantzschia marina,
Na sp.-1: Navicula sp. (B-38), Na: Navicula incerta, Na sp.:
Navicula sp. (B-2), Ni: Nitzschia closterium, Ni sp.: Nitzschia
sp., Ph: Phaeodactylum tricornutum, Rha: Rhaphoneis sp.).
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Fig. 2. Survival of the abalone, H. discus hannai spat fed
on different benthic diatoms (Am: Amphora veneta, Ca:
Caloneis schroderi, Ha: Hantzschia maring, Na sp.-1: Navicula
sp. (B-38), Na: Navicula incerta, Na sp.: Navicula sp. (B-2),
Ni: Nitzschia closterium, Ni sp.: Nitzschia sp., Ph: Phaeodac-
tylum tricornutum, Rha: Rhaphoneis sp.).
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Fig. 3. Growth of the abalone, H. discus hannai spat fed
on different benthic diatoms (Am: Amphora veneta, Ca:
Caloneis schroderi, Ha: Hantzschia maring, Na sp.-1: Navic-
ula sp. (B-38), Na: Navicula incertq, Na sp.: Navicula sp.
(B-2), Ni: Nitzschia closterium, Ni sp.: Nitzschia sp., Ph:
Phaeodactylum tricornutum, Rha: Rhaphoneis sp.).
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Fig. 4. Daily growth gain in shell length of the abalone,
H. discus hannai spat fed on different benthic diatoms (Am:
Amphora veneta, Ca: Caloneis schroderi, Ha: Hantzschia marina,
Na sp.-1: Navicula sp. (B-38), Na: Navicula incerta, Na sp.:
Navicula sp. (B-2), Ni: Nitzschia closterium, Ni sp.: Nifzschia
sp., Ph: Phaeodactylum tricornutum, Rha: Rhaphoneis sp.).
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