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Effects of Rearing Condition and Species of Microalgae on Growth
and Survival of Larvae of the Sunray Surf Clam, Mactra chinensis

Byeong-Hee Min and Hyo Jin Shin

Busan Marine Fisheries Resources Research Institute, Busan 618-814, Korea

ABSTRACT

Rearing condition and species of microalgae on growth and survival of the sunray surf clam, Mactra chinensis
larvae were investigated for artificial seedling production. The larvae of M. chinensis on higher temperature
showed high growth and low survival and was grown over 230 um in shell length 14 days after hatching, but low
growth as 151.1 um at 18C. The larvae of M. chinensis on salinity showed highest daily growth and survival as
11.3 um and 65.8% at 30 psu, respectively. The optimum of water temperature and salinity for the larval rearing
were 23°C and 30-35 psu over 25 psu at least. The density of larval rearing was below 10 per 1 ml in rearing
seawater for elevating the development rate from D-shaped to settled (metamorphosing) stage.

The larvae fed the mixed diet of Isochrysis galbana, Pavlova lutheri, Isochrysis sp. (green), Chlorella ellipsoidea
showed highest growth and survival. The larvae fed the single diet of I. galbana, Isochrysis sp. (green) showed
high growth and survival. But the larvae fed the single diet of P. lutheri and C. ellipsoidea showed low growth and
survival. The optimum diet of larvae of M. chinensis was over two species of microalgae included /. galbana,
Isochrysis sp. (green) for elevating the high growth and survival.

Key words: Sunray surf clam, Mactra chinensis, larvae, Growth, Survival, Temperature, Salinity, Density,
Species of Microalgae
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A2l ”‘Ei &3t ARSIt HeldgRe sl
AlzFE (KMMCC) A ¥ ol conwy #iAI=Z 500
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TEFE A S7AA 74 1A i 5,000-20,000 A
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Fig. 1. Developmental stages of Mactra chinensis. A-B:
D-shaped larva (shell length 85-100 pm), C: early
umbone stage (shell length 110-140 uym), D: umbone

stage (shell length 150-170 um), E: late umbone stage
(shell length 180-200 um), F: settled (metamorphosing)
stage (shell length 210-230 pym, scale bar = 50 ym).

22 23CHh
A AR AFUEE 4] S18te] A9 1 ml F DY
A< 1, 5, 10, 20 ¥ 40 JNAE FE38t] A =E 1A
AE AABKIH Aldel A"l DY RAY 2 A
85.5+2.4 ymyoem, AHFFLL 23T, 9E2 30 psusith
Ho &S] F5ol EF— Ao A Aees ] Hst
o Holo] FHE Felste] TS AAISIGITh Afel A
43 D F49 27l 4 85.0 £ 3.3 pm%lon, Hoj
AEL  AHREXF  (Haptophyceae) ¢l  Isochrysis
galbana, Pavlova lutheri, Isochrysis sp. (green), 537
(Chlorophyceae) ¢l Chlorella ellipsoidea 4572 WA=
Folglek o] AdelA 4570 vAxFE o F53 A
T-o} 455 EF] Fu ART D FEETE AR (£ 6
A AT dho] AR AEsS vlasgich 2 vk A

[}

AL 424 °*Mrr°ﬂ*1ﬂ T3 Bsich
2E AL 33 ulEsigly, A= one-way ANOVA

test® A& & Duncan's multlple range test (Duncan,
1955) & AAlste] Hd ko] 24 (P < 0.05) & SPSS
program (Ver. 10.1) ©& ZAA3}%c}
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Table 1.
chinensis during 14 days*

Korean J. Malacol. 26(4): 303-310, 2010

Growth and daily increment of shell length (SL) with different temperature and salinity of Mactra

Shell length (zm)

Daily increment of SL

Experimental trial

Initial Final (z2m)
18 85.3 + 2.7 151.1 + 7.38° 4.7 £ 0.75°
23 85.3 + 2.7 232.3 + 9.50 10.5 + 1.83
Temperature (C) . b
28 85.3 + 2.7 279.9 + 15.33 13.9 + 2.33
33 85.3 + 2.7 327.7 + 21.05 17.3 + 2.46°
85.7 + 2.1 dead dead
85.7 + 2.1 dead dead
10 85.7 £ 2.1 dead dead
15 85.7 £ 2.1 dead dead
Salinity (psu) 20 85.7 + 2.1 131.9 + 4.95" 3.3 + 0.57°
25 85.7 + 2.1 193.5 + 9.38" 7.7 + 0.73"
30 85.7 + 2.1 243.9 + 15.64° 11.3 + 1.25°
35 85.7 + 2.1 218.7 + 13.07° 9.5 + 0.86"
40 85.7 + 2.1 175.3 + 7.55° 6.4 + 0.64°
* Values in the same column with different superscript letters are significantly different (P<0.05).
4 3 100
d
1. 5o w2 FA) ARG AE 80 -
ol w2 AR 4] 4742 Table 12 2ot 47 ©
o) AL 18CAA 83T7H fgo] wE5E Wskow, 2 et b
3T olelME A 14907 230 pm o Ao 1 E
8TolxE 151.1 = 7.33 pm=E AA o] FAsGc) A< U:E; 4 r ]
272 33TelA 827.7 = 21.05 pm=Z 28T 279.9 =+ ol
15.33 pm Rt} Fo5A W (P < 0.05), 23ColAl l
232.3 * 950 #m% 18T Rt} fo5hA] Witk (P < 0 . . .
0.05). 47+ A2 33T 17.3 = 246 ymZ 28T 18 23 28 33
139 = 2.33 xm At} fsHA Wty (P < 0.05), 18T Water temperature (C)

oA 4.7 =
(P < 005)
SRS A =SS 18T A 79.1%% 23T9)

0.75 pm= $jabA =2l A%E derlgd

60 5% E'_D‘r 935 =9 (P < 0.05), 33TCelA 21.8%
2 7P dgken (P < 0.05), £20] 5542 AEES 7
23 Ae B3 (Fig. 2).
2. 4 92 FAY AZF AE

Aol wE Mg K2 4742 Table 13} 2ok A+
30 psud TALE o] =AY Yol whe} AAe] Lo
A& 7 Bloh A 1494 30 psuollA 24 243.9 =
15.64 pm= AAo] 71 Wty (P < 0.05), 25 psu °]4F
NXE Aol =30tk 20 psuolAd FA9] 4742 1319 =

Fig. 2. Survival (%) of Mactra chinensis larvae in different
water temperature. Values (three replication) in the
same row not sharing a common superscript are
significantly different (P < 0.05).

495 pm=E 25 psu-°4 193.5 + 9.33 ym Xt} 35}
Rt (P < 0.05). 9% 30 psuold 47t AL 11.3
1.25 pm% o AT B} ol 7Pt wEka (P
0.05), 20 psudlA= 3.3 + 057 pmE 7P =& A%
Yelfisit (P < 0.05).

A FAAE A AEEL 30 psudlA 65.8%F 35
psu?] 51.3% Rt} 25k =32 (P < 0.05), 40 psudll
A+ 35 psu 2t} okl (P < 0.05). 25 psuolA+= 30.7%
2 40 psu 2t} Fo3p W2 AEES HGloerm (P <

+

il A
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Fig. 3. Survival (%) of Mactra chinensis larvae in different
salinity. Values (three replication) in the same row
not sharing a common superscript are significantly
different (P < 0.05).

0.05), 20 psueh= #2J3k #po]7} §1%li, 0-15 psuolA:
A= HArbetsict (Fig. 3).

3.4 8UE w2 FAY AR} AE

FEUEE g slo] A AR A9 A A
1497 1 ml T 104 5831908 o) 24 240.9 + 14.5 ¢
m= 10704 83 AT Hep foJshA w3ty (P <
0.05), 4071415 +8310& wlofl= 1415 = 55 pm= 7}
A 3 AL Jegdeh (P < 0.05, Table 2). 4< 10
A ol3tE 8310l Wl roldk A Aol flslen, 20
A o] 4 A 200 pxm P|REeE AAFo] FAIEI L o
7 AL A 43kl o 111 + 1.33 pmE 7P
P (P < 0.05), 57049} 1070415 83 A Foh= 79
gk Ao 7} glolom, 4070AE & A 4.0 £ 0.57 £m= 7}
w3 A YeRdisld (P < 0.05).

F4UEE FAASE A AEES 1 ml T 1 AE 5

100

Survival (%)

20

1 5 10 20 40
Number of larvae per mL

Fig. 4. Survival (%) of Mactra chinensis larvae in different
density. Values (three replication) in the same row
not sharing a common superscript are significantly
different (P < 0.05).

a3ls o 63.3%% 20 MAIE +&3 APT9 43.7% X}t
FoJsA Wy (P < 0.05), 5 /Al 10 AAE 483 A
el Fog Abelrl glolen, 40 AAE 8 Al 30.5%
2 P e AEES 29t (P < 0.05, Fig. 4).

4. o) A Ee] Fiel W& ALY AZ} AL

Mz g rARRE Yoz T3 NER FAe A%
< Table 37} 2tk FA9] A2 A 1494 459] w|A|=
F5 £ Tust AdTelA 47 2332 = 153 pmE 7}
A wsron (P < 0.05), @Y 357 oA+ L galbana
8} Isochrysis sp. (green) 3377} 210 pm o|Are] A4S
2o} P lutheris} C. ellipsoidea 537+ 210 pm ¥
uke] Axd S By FEETE 1144 £ 25 pmE
7P =7 A% e (P < 0.05). 97 AR £
FET7H11.8 = 1.15 pmZ= 7P wskow [ galbana ¥
T RoE el r) §l

Table 2. Growth and daily increment of shell length (SL) with different larval density of Mactra chinensis during 14

days*
Larval density Shell length (xm) Daily increment of SL
(ind./m1) Initial Final (um)
1 85.5 + 2.4 240.9 + 14.5° 11.1 + 1.33"
5 85.5 + 2.4 299.7 + 11.8° 10.3 + 1.05
10 85.5 + 2.4 218.5 + 9.0° 9.5 + 0.84
20 85.5 + 2.4 187.5 + 7.7° 7.3 + 0.65™
40 85.5 + 2.4 141.5 + 5.5 4.0 + 0.57"

* Values in the same column with different superscript letters are significantly different (P < 0.05).
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Table 3. Growth and daily increment of shell length (SL) with species of microalgae of Mactra chinensis during 14

days*

Microalgal species

Shell length (zm)

Daily increment of SL (xm)

Initial Final
Isochrysis galbana 85.0 = 3.3 229.0 + 14.0% 10.5 + 0.96°
Paviova lutheri 85.0 + 3.3 183.0 = 9.3" 7.0 + 0.63
Isochrysis sp. (green) 85.0 + 3.3 213.4 + 12.5° 9.1 + 0.77"
Chlorella ellipsoidea 85.0 + 3.3 181.6 = 7.7° 6.9 + 0.61°
Mixture 85.0 = 3.3 233.2 + 15.3° 11.3 = 1.15°
No fed 85.0 + 3.3 114.4 + 2.5° 2.1 + 0.25°

* Values in the same column with different superscript letters are significantly different (P < 0.05).

100

80 -

40
20 I
0

Isoch:ysvs Fhvlava Isochrysis Chlorella Mixture Not fed
sp. (green)  ellipsoidea

Survival (%)

Number of larvae per mL

Fig. 5. Survival (%) of Mactra chinensis larvae in species of
microalgae. Values (three replication) in the same
row not sharing a common superscript are
significantly different (P < 0.05).

olEfe] wE Ao AEES AF 1494 EFEFT
A 61.6%% 7 Eom (P < 0.05), @ 357 Fol
A= I galbana 377} 53.0%% E3347 2} 523}
Al ¥y (P < 0.05), Isochrysis sp. (green) 53272
folgt o7t itk P lutheri ¥TE ALT%E
Isochrysis sp. (green) 557 Rt} F23hA w2 MLZ:"%
233 (P < 0.05), C. ellipsoidea 5T #2]3 z}o]
7h aglew, FERTlA 5.1%% 7P W “f &2 et
gk (P < 0.05, Fig. 5).
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Sk o] AAA | A|RE AR} g o]l w EolAH
A ] ZE FE 5oE Aol AU A o3t 5o
7 dAkslr] gl wigke "E% A4 1 ml F 5 A <]
ske] WxoAe A AEgo] FEstgiod, 10 A
20 WA lA = Tha "“}0] ><°1 Ao A EE 1 ml @
5 ZNA elshrt 71 adpAolzta R usit} (Kim, 2006).
2 AellA Mgz *33 A4 1 ml & 10 7] o]sh
o] o= AR} ApE=go] oFsslel o) 2074 oAbl
A i Aol =9 'rr/‘gvl AEEEE 1 ml & 10 HA
o3l7} 71 EopAo|gict webA ksl S wlE AR
I AEES =4 F U S FF 2712 2 237,
A+ 30-35 psu, +A EEE 1-10 AA/mle]| et
olmis = vAEFE o7t ArstRE QlFFEA ] §
o] Ho| &l vAlxF2] 17} v$- F235 (Epifanio,
1979), o|mjsF2] Hol2+= Isochrysis galbana, Pavlova
lutheri, Isochrysis sp. (green), Chaetoceros gracilis, C.
calcitrans 5-°] ©]£=1 3t} (Delaunary et al., 1992;
Marty et al., 1992). ¥ Ao+ 1. galbana, B lutheri,
Isochrysis sp. (green), Chlorella ellipsoidea 4552 W]
ANEFE @ 35 % 455 E33 F5315ich
TR Al ol dEE AT 45s EF ST A
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Ao A W A AEss =4 5 Aok dAF 4 A
£ Al I galbana$} P lutheris &3 33344 (Enright
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5 (Helm and Laing, 1987) 3= Zlo] @dEs 353
A B} cksdt A9E dolon, Gl S A A%
al /xﬂZ:°o] ZrA43k= glo] ookA EZwoA 83 849
Holghar Bagh v} gk & AgolA g Ao A
75}% A 1497 45 vAlRRE ] TEE A TIA
7P wgtew, o FHT FllMe I galbana$t
Isochrysis sp. (green) Fo 77} 210 gm o2 A4S 2
o P lutheri®} C. ellzpsozdea FEFE 210 4m P|uF
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458 Aoz Ul Jozt 449 e 4447

% UHE B o] A A A8 592
qopeT 24 79 ¥ 2ERe) AL s
7] S B AE ge eﬂﬁw ayslolof & Aotk

Mool ATERANE $13 A% 14 1537

3 HolgEe] Tl we 74 A 2 ALE 2ARRA
oh ol W FAe] A 18TollA 33T7HA] +2¢] =
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