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Fig. 2A FR > HUBIRFFE) 73 BIAE SRR EESE 6 K
FER 18 R - FrLIRERT B~ MEREAT 8
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Fig. 1 A schematic illustration of the sampled method. A. There were six rows in the hatchery pool, which the
order number was 1, 2, 3, 4, 5 and 6 from inlet (oblong form) to outlet (circular form). In each row, there were 100
plastic plates to be stood, from which four plastic plates, arrow marks, be sampled. B. A schematic illustration of
plastic plates in a rows 3, 4 and 5. C. There were 8 plates had larvae of small abalone settlement (+), the rest of 7
plates ([]) were not, which will be ready-to-use for performing experiment Il.

ﬁﬁ,ij % g > AR HARAYRY S (Fig. 3) » BHIEZ%
FE WY ¥ B BB ¥ 1R 4 (Fig. 4) > 0 b =%
— ~ RN EEAH (Achnanthes sp.) ~ B (Melosira sp.) KAy
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Fig. 2 A. The size of plastic plate. B. The plastic plate
was divided into 5 x 5 parts to perform calculation of
algae. C. Each part was then divided into three sections
for algae colony investigation.

Fig. 3 Diatoms on rearing plates, the Cocconeis spp.
indicated by arrow epiphytes on the other diatom
(400x).

Fig. 4 The photos that algal community grew on the
rearing plates were taken by lateral views with different
focuses: (a) focused on the multilayered upright
posture, and (b) focused on the plate. The algal
community was mainly composed of Achnanthes spp.
(A), Cylindrotheca spp. (B), Melosira spp. (C), Nitzschia
spp. (D), Amphora spp. (E), and Cocconeis spp. (F)
were on the plates.
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Fig. 5 Variation of number of algae on the plastic plates.
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Table 1 Ingested number and size of diatoms, green algae in gut and size of post-larval small abalone at various
ages
Size of larvae . . Size of diatom "
Age (X-day-old) (12 m, mean=SE) No. of diatoms in gut (12m, mean=SE) Green algae
3 215%15 3245 5—-12 -
7 280+34 7816 5—20 +
20 392+61 143+24 10—35 +
*Green algae ingested (+) or not found (-).
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FEB - AERANE HER/D - B ARBGHARR 44.78% fz 18.93% (Table 2)
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Fig. 7 Average composition of algae in gut of the 3, 7 and 20 days-old small abalone.
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Fig. 8 Average composition of algae in gut of the 3, 7 and 20 days-old small abalone which were from experiment II.
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Ml FE AR b SRS e R R il R
FEHL > BUTOE SRR IR RIS a2

BRI o Sl M S AR AR AN P2
A _EICTTHI R A B - WatHAN A H Ry LfLi
EH o ABERH PR AL - ARF R AR ~ 2P
B~ MIFERE - FTGLLBIEAE 6.79%LL L ¢ i E#E
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Table 2 Comparisons of algal composition between days, age and distribution between species in gut of small

abalone
Ex 1 Ex2

3-day-old 7-day-old 20-day-old 3-day-old 7-day-old 20-day-old
Achnanthes 16.62+3.17(A) 10.77+4.09(B)° 1.88+2.21(D)¢  6.79+2.89(C)¢
Amphiprora 1.11£1.268
Amphora 0.58+1.83¢
Biddulphia 2.05+2.64°
Chroomonas 1.23£1.18(A)  1.63x1.71(A)8
Cocconeis 1.93+1.19(B)  6.36+4.27(A)F  2.63+3.48(B)' 0.72+0.89(BC)* 1.68+2.17(BC)?
Cylindrotheca | 5.37£5.16(C)° 12.25+2.38(B)* 6.54%3.15(C) 6.25+7.02(C)°  20.24+15.05(A)* 4.67+2.96(C)°
Cymbella 18.06+8.95(A)° 13.12+9.97(A) 4.89+2.65(B)°
Diploneis 2.96+1.94(B)° 0.93£1.75(C)*  12.63+8.82(A) 1.55£2.35(C)  1.62+1.42(C)?
Entomoneis 2.79£3.09(A)°  1.38+1.23(A)° 2.60+3.33(A)"  2.13%2.60(A)°  1.42+1.09(A)
Fragilaria 0.35+0.81(A)°  0.4620.54(A)"
Gyrosigma 7.17£5.37(A)  1.19+1.28(B)?

Licmophora

0.32+0.43"

Melosira 2.85+2.84(C) 44.78+7.78(A) 0.76+0.83(D)** 18.93+5.27(B)°
Navicula 37.83+10.11(A) 34.58+6.48(A) 20.19+5.10(C)>  26.11+10.93(B) 25.92+9.06(A) 14.74+5.23(D)’
Nitzschia 11.40+7.17(B)* 21.72£5.36(A) 7.18+2.89(BC)?  9.09+£7.33(B)> 20.51£9.29(A) 7.70+2.51(BC)
Pleurosigma 1.86+1.95(A)° 2.50+3.23(A  0.74%0.86(B)"
Seminavis 27.34%7.53(A) 24.80+11.98(A) 15.09+3.94(B)
Streptotheca 2.82+2.10°
Synedra 4.31+3.49(A) 2.19+2.81(AB)*  3.91£3.11(A)F  4.22+2.40(A)
Dilabifilum 9.10£6.51(A)  9.98+3.40(A)
Ulvaria

K-S test A A A A AB B

The superscript letters in columns indicated a significant difference, P<0.05, between algae.

The capital letters in parentheses in row indicated a significant difference, P<0.01, between day age.

The K-S test significant difference is P<0.01

ZEE (p<0.01) » BURKIZ WIS LFLEER AR
GV TR TR RIS - HAREH LRy
R -

p=40818
-

p={{8

i

AREABETERUR - GERME AL IR L
AR ST 22 J8 > ASSRAIBR (2004) 1EHBEHE

WA 19 BIHHEANE » (BRSNS T
FIRFSEAEER » 41 Suzuki et al. (1987)%y 6 J& 10 f& »
Kawamura et al. (1998b) 4 J& 7 & > Gallard et al.
(2003) 8 <5 » AIHARAZ HH—f% - (HffGH 20 —1E
fitfe - LA ~ 228 AT Ry - B -
MR T - BR ~ HERHE R A E SRR L
LB -

BRI - MR LR E AL
B - TEHMIR 20 RIZAT » JRAR A SESE R i
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BHERZZ 5L 1A UL IR - 7855 10 ~ 12
Kt - PR § 55 16 RDURBHIGHIBLKIEE
AIER SR » R S DAA 5= TR A SRR A B -
AT BT - DR REE T R A R iy
T KR EARDZ WA - A REBIE ST RAS
R W ARZ B2 MiRrY s - ESRSE > K
HEA - K -

BRI B4 RIpRE - I
NERE % - MELHEMEREEEERESE (Fig
4) » 2545 HHEY e b2 7 =X, - Kawamura and Hirano
(1992) 37 fifg £ AR REER B3 TR I B 9 i 9 RS 7
o WML EE - RIS iy B B R
BT MRS R - BT A ~ G
FEATEE - BR AN B R ViR RgAh - HAEE
SEEETREIR - TS LR RE R BN v AL ALY
ETTE - Suzukietal. (1987) thEEHH - E iy
S B AN REAR b o BE 7 BRI
FHOUR B E IR TR - SEERIRAYRY B E
HI|_EF} - Kawamura et al. (1998) £&H » “f~[EIRFHA
HIFALE - B BEAIEEER - B BEATPRE
B 2R 8 ~ 1Y P TS 5 ]  Takami et al. (1997)
B > BRANE] 800 um FYBHUR LT - 5 EE
I B — AR IR R & S L - sE =R INE
PR ABRT M RARY B - BB IR M e e
HIR © 55 > Suzuki etal. (1987) $5H - SPEIAERR
FHIEEIEEE - HEYIREE » BT ESR - MR
ffa s R DE AL - ARFSEH - IR ERY
PERVE RPN AR | HES e
FUFLE TRATAER MR T Rl - R AR i
AL B HARBEES - LRI SR T -
It - ON B e I - BRI ATE 3 H - 7
H 5 20 HEHIILFLEEE R - DN EERR S L
{LAKIGEFEE (Table 2) - A& HBAEREHH
U - HEHIE 2 M2 AR 3 | —E
R (Fig. 4) 5351 iR BRI M 5Rry
7% (Nicotri, 1977) » JUfLEAIATEIR - AJREZA]
o3& MRS SR A HET T A FLR - B 7 =8
A — i DUBEALE ok i B EL A Z AR AR | H BB
SULFLE R R A e JJ8E - Kawamura et al. (1995)
R BB RIS AT DU L R i R
Suzuki et al. (1987) KBRS ARHE
ffa B R b BBRRI EE7RRY

HE IR T - (EONEEE St B+ BIAT
B WEARIPENINGE 520 R
Ht5 o M BRI R R rRIFE -

ANE HE LG E R AT E SRRy P e
BN HERIC IR B - (ERYERYTEREIN S > JLfL
HfRIFREZORY o Hhi Bl /AN H #ehy
JUFLE R E T - ARSIV S 53 A > R
BE% HERAIRGN - UL B AH SR AR R BRI
N HMEN - & L s R HE
R AR R FHE S ~ 220 St - E—F
R X G AR R A o B RIRE R
ANE] H R A R AR HR H BRI - BR 3
HERsh - 7 HERFI 20 HERERE AR SR 7
Hiie L% » JUFLEERS AR S » MEDRIBE AR
RO o EEEME S HERIFHET LOHERRR
o S ] REERE LfLE M ESB BRI - KR
W B RS WA S RS - Al R
B HAEREI R - S BETIUEE ARG L
FLE I EH LRI RAH 2 7 BRIEA - 5
MHEEENFLEE T RES - fE LR R
AR XASEARERIE - FEEEEEE# RERR
R ERYTLALEE S - SR 2 RIRTE -

EEARRAHETILFLES - £ 4 /NRFgTEIE - %
AFHRRAETS 2 K HIBGENA SO i
(26.11%) ~ FFHER=E (24.8%) ~ ZPHE (20.5%) K&
HAEEE (20.3%) B SE L FL i S A R H IRLT
1y o BHZFAHEERAE 3 HEHI L B ESR
SR EEBIAHE R (0.36%) - {HAEH G E Al EE
24.8% » JEF0 Siqueiros-Beltrones and Voltolina
(2000 ) BFZERTFAHEL - BEF2HT 14 ~ 18 HERHY
#LEEHT (Haliotis rufescens) Hfl53E A it £ £l
FECRH BORT R E BRI - RS IR A E N
Fr=s LEAIRY Pinnularia biceps v. minor F1 Navicula
incerta - [fiiE MR E HAR TR ER R Bl
FERIRAN - BRURALBE S B0z 58 M e - JRE]
It B B RIFIE -

AN H B AL S R R A 1T Ry
AIREEL LI Bres B SR EEH R - W25y
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Algal Preference of Post Larval Abalone, Haliotis diversicolor

Fu-Seng Tseng , Chun-Shin Yu and King-Jung Lin

Aquaculture Division, Fisheries Research Institute

ABSTRACT

This study was to investigate the algae preference of small abalone (Haliotis diversicolor) on the rearing
plates. There were 22 genus in plates. Among them, 19 were diatoms and others were green algae
(Choroomonas sp., Dilabifilum sp. and Ulvaria sp.) The distribution and composition of algae were different on
the upper and lower parts of the plates. The dominant algae were Nitzschia sp., Synedra sp., Navicula sp.,
Diploneis sp., Cocconeis sp., Achnanthes sp. and Amphora sp. in order. By using one-way ANOVA and
Kolmogorov-Smirnov test, the preference for ingested algae of post larvae were Navicula sp., Nitzschia sp., and
Cylindrotheca sp. with significantly different (P<0.05). The feeding order was similar among 3, 7 and
20-days-old post larvae. However, Seminavis sp. in 3-days-old post larvae, and Melosira sp. in 20-days-old post
larvae both were higher than that of other stages. These results suggested that the post larvae had preference to

the benthic diatoms in various development stages.

Key words: abalone post larvae, ANOVA, Kolmogorov-Smirnov test, ingested preference, benthic diatoms
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