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ABSTRACT

This study is the result of examining the growth and survival rate of larva and spat when supplied with Enriched
live food by adding Bi», chitosan, PSB, and polysaccharides to microalgae (Chaetoceros gracilis, Isochrysis
galbana) to raise the survival rate of larva and spat during artificial clam seed production. Microalge (Chaetoceros
gracilis, Isochrysis galbana) was strengthened for nutrition with Bi 0.1 ppm, chitosan 0.2 ppm, PSB 3 ppm and
polysaccharides 1 ppm and was daily supplied for 3 x 10%15 x 10° Cells/mL and the growth and survival rates
were measured. As the result of experiment, the growth of larva did not show much difference with PSB test
section 199 + 0.59 um, B, test section 198 + 0.64 um, and chitosan 197 + 0.52 um, survival rate was highest at
PSB test section with 99.3%, followed by B> test section 95.9%, and chitosan 94.5%. Growth of early spat was the
highest for PSB test section at 2.74 + 0.58 mm, followed by polysaccharides 2.67 £ 0.55 mm, Bi 2.54 £ 0.48 mm,
and chitosan 2.49 + 0.51 mm, and the survival rate was the highest for PSB test group at 32.1%, followed by B>
test section 31.6%, chitosan 28.5%, and polysacharrides 21.4%. From such results, PSB is found to be very
effective with low-quality improvement when breeding early spat of clams, and especially for floor-type early spat
breeding, it had the effect of suppressing protozoan and germs so that detailed studies from various perspectives
should be conducted with various chemicals in the future.
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Table 1. Spawning and Development of D-shaped Larvae of Meretrix petechiails

No. of Egg size D-shaped Larvae
Date No. of adult spawned eggs (mean + SD, Number Shell length Hatching
4
(x 107 #m) (x 10  (mean + SD, x#m) (%)
Jul. 23 800 18,000 89.7 + 6.4 16,000 129.8 + 4.3 88.8

71 =2 veh dizTel FAE AdTeke g 2belrt
L‘rEMXl okoktt (P > 0.05). Bz A3 T 0.2 ppm&} 0.4
m A ¥ Fole z}ow yebA] ekgket 0.8 ppm A
34? %4 1.6 ppm F+= 25k Ao]7t vElytth (P < 0.05)
(Fig. 1).
7|82 AT AEEL 0.2 ppm A FollA 98.1%%
71 =4 YehdL, 0.4 ppm 91.7%, 0.8 ppm 91.8%, 1.6
ppm 81.3% % 3.2 ppm 71.7% 0]tk 2= 2 ¥
7} iﬁ%—?% AEEC] W dehd= 7] Yt (Fig. 2).
AEEL 0.2 ppmoilAH 98.6%F HET 98.1%}F 23t 2
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Fig. 1. survival rate per with kind of Density B> of Meretrix

petechiails Larvae.
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Fig. 2. survival rate per with kind of Density Chitosan of
Meretrix petechiails Larvae.

©17} vhehAl kgiek (P > 0.05). Lefvt 0.4 ppm 0.8
ppm F2Jgk zpe]7} vehA] ekgko} 1.6 ppm AETF Y
3.2 ppm¥= F-2J3t o)z} Yt (P < 0.05, Fig. 2).

PSB A3 AEE2 3 ppm A FollA 98.6%= 7}
Z =7 Yelga, 6 ppm 91.6%, 9 ppm 81.8%, 12 ppm
71.3% % 15 ppm 64.7% <olglth. AxE v|wspd 3
ppm 98.6%<t HE T 98.1%<} 23t Ajo|7} vehdA] o
ket (P > 0.05), 6 ppm O -ElE= AEEo] AA o}
A= 7S 19 (Fig. 3).
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Fig. 3. survival rate per with kind of Density PSB of Meretrix

petechiails Larvae.
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Fig. 4. survival rate per with kind of Density Polysaccharides

of Meretrix petechiails Larvae.
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Table 2. Growth of shell length (SL) and survival rate per with kind of Enrichment of Meretrix petechiails Larvae
from July 25 to July 28, 2010

Growth of SL

Kind of ( daily increment of SL Survaval
+ SD,
Enrichment — mean ﬂm). (pm) rate (%)
Initial Final
Bis 89.7 + 6.4 198 + 0.64 36.1° 95.9
Chitosan " 197 + 0.52 35.7° 94.4"
PSB " 199 + 0.59 36.4.° 99.3%

* Suprescripts with different alphabets in columns are significantly different at the P < 0.05.

Table 3. Growth of shell length (SL) and survival rate per with kind of Enrichment of Meretrix petechiails spats from
July 25 to October 4, 2010

Growth of SL

Kind of (mean = SD, mm) daily increment of SL Survaval
Enrichment — : - (mm) rate (%)
Initial Final
Bis 0.19 + 0.09 2.54 + 0.48 0.034" 31.6
Chitosan " 2.49 + 0.51 0.033° 28.5"
PSB ” 2.74 + 0.58 0.036* 32.1%
Polysaccharides " 2.67 + 0.55 0.035" 21.4°

* Suprescripts with different alphabets in columns are significantly different at the P < 0.05.

A =4 Yelg3, 2 ppm 91.4%, 4 ppm 82.1%, 8 ppm o &
65.5% % 16 ppm 55.2% <]t ZAIE ®lwspd 1 . - " e hm o
A o = ulgk=o F-o
ppm 982%3]' DHi_—rL 983%-9]' 701_3]5‘;1. i}dlﬂ, L]—F%—L]—X] ?%.9;\. Tﬂ"]’ﬂ'oﬂk] ‘j‘i “1‘0 o7 ’\}‘g‘ﬂr = H‘IT"] lV’H‘l‘x_ 1‘
o} (P > 0.05), 2 ppm olREE Age] A4 o T a0 WHEE MR vEh 2 Se] g vl W
 Ago] Uelyith (Fig. 4). B} FERE Aol FefjgkAd s FEEY (Min,
2005), Mg A2 ook Zlesha gloh (M, 2000).
3. GPASH T3 HE 49 4 R AS Kim et al. (2004) & 71492 o] &3 A5Esield Lo
b ek Fddt 2 Zevhr Byl 28y e

FAe] AL PSB A& 771199 + 0.59 pmZ =93, g
elo =16
B A8 198 + 0.64 pm, 7|EAF 197 + 052 ¢m <& L}a]' At SAl -—E' T=
°% e} PSB ARTe By A TE 4@ Aosp o Bolh o] T el di A
_] 37

BfA) ssleh (P> 0.05). AE&e PSB A9} 99.3% 8 S [LEER A
2 7]_10]. %31.1’ Bz /\E]i‘;i '_TL 95.9% 7]5’,‘_]_’ 94.4% 2 L]—F/}-L]- et al., 2009), g \_‘ITBEL ‘:71‘3 ‘l'r‘}‘g/‘]'ﬂ‘ (Kim et al., 2010) u;-l
’ Z v S 20 H A o) d A ™ Uo]:_]jr_:l
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Aol e DS G 378 08 mm o 4 HOVEEE cEI ol A oleigel B
4 w3k, bR 267 + 055 mm, Bi 254 + 048 el e A eRE MRS AREsled wids ek A
mm, 7154} 249 + 051 mm €0 vepge gege ) AT ERE NS AEse] MU Hejgas vl
PSB 2977} 32.1%2 714 ¥945, B ART 316%, 7| 1o GUETF RS o Anseirls. viEnle 4
B4 28.5%, TV 214% ¢o% e} PSB Aggsl 4 o= shedl Bpssl el S3) aag Helds
2w Azgo] T2 AlF Lol n|3] SoAew =5 Yeht 9] 7% 50L o]} Z7]alFol= Bleld] Byp (Vitamin Big)
t} (P < 0.05, Table 3). £ Conway "]l A&}t aL7keqA] efsgalick Aleolle ARE-

3b7)7} ol whebA wjell BpZt F-5shd Aol gt of

- 356 -



o] efsfiAl L o] 7pA] AfT de] vehd) & AdeM =
] 3

WA Aol oA Holdge] ok el vl
1 Bu® A4ehd 5849 Aoz gukde] RS sjgle
g detsh ol A% BAT 1 floleh EAe w
9z, Fr, Frdeen A A% A BAHE A
W polzyE A9 4 gt JdPaw elA g & A
o A8 A3} et o3 Aol 9T B Jokele

29 7 A=Y SdEY diFF QdF3FB AL Aol Ab
o] e Az
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Schizochytrium sp. 2 Crythecodinium cohinii®] DHA
FE olwE dAE B Eokar ®uskgl on, Kamlangdee
and Fan (2003) %= Schizochytrium sp. + strainel] =&}t
g2xek AA 2Aub g=F FoA tlEke] palmitic acid
(19.7-29.4%) <} DHA (14-47%) 7} £3=]o] glow, EPA
£ 0.5-11% FFolzk Ausisich & o8 Bl
Crpthecodinium cohinii~ -2 571 418 AALZA
thde] DHA (30-50%) 7} #Hr=lo] glom, u]5 seko]Ant
EPA (0.2-1.6%) % 33l glon, u]& Ao xut EPA
(0.2-1.6%) = sk glo] Ho] oz = wo] o]
ARty R vty e} (Jiang et al.,1999).

PSBE Q¥ E AREEHARE 2345 widE
o] F7lEs st AAe] AR ARl Hu Q)
2 A= ook FshEnl ofvgt AR E et &
7} lojA b AR Tl vlE) A 2 AEEo] =2 Ao
2 el siF dERITEE A Al vy 58s AR
RAoz gekElch

o} Fro] whilgte] 2715l &<k AsA=E= PSBI} -
A g asfe] A A AEEe] b ATl vE 2 Ae
3oF AIAZA 7FA)7) Q)
a3tz A7tE o)A}, 53] gt

T

A3, AEe AN &
2] A5 e AT del AABAL ch vjEsod
Aol AAFE 2 FFol o] i BAstel A} delu
Aol glo] AFERAL FIS oleigol glgiiv] ¥4

& 4 9i9ich mehA PSB

o} BEAste] AAANAA ] A3 AP = QAA 3] T D
7} lvka Azbeie) weba ole|gt A9E EdE 27|AWE
wjoFet A7t o] vl Fssly AEE 30%°14 7153

2.7 £ 0.5 mm) 1% 13%} nj2] S Arred
T 33tk olejg ArEd A AL3E $g kA
o f85HA AME = 9ls AR dudsith 2y £ A
Z7) X3l ke Akl oy Hol g Faol ¢4
o] =ojgle] 1 em?] |l Aatell= wif- ojEfgo] slvh
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Hol| &5 Fadte] T Aol AT L AEE 55 24t
gk Ajolr}. A A3t ofw]= 2010 7€ 23 A <
AT e sl ARE ofw)E 431 APt DY
A (1 89.7 £ 6.4 pm) ¥ A A3 (P 198 + 12
rm) F ARl om) A137)17R 20104 7Y 254 10
4 4d7kx 70947 Al mAlER (Chaetoceros
gracilis, Isochrysis galbana ) ©| Bz 0.1 ppm, 7]EAF
0.2 ppm, PSB 3 ppm ¥ o} 1 ppm 22 JF 73}s}
o] SAAS A vl 3 x 10°-15 x 10° CellsmLZS 23
sto] A 2 AEES SIS

Ad Azl fAe A3 PSB AT 199 = 0.59 xm,
Bz ¥ 198 + 0.64 xm, 7]EAF 197 + 052 £mE *}
o7} vhehtA] dgky, AEES PSB AdT7) 99.3%% 7}
A =91, By 95.9%, 71EAF 94.5% % UERgt).

Z7|x]s)2] A2 PSB A¥77} 2.74 + 0.58 mm = 7}
Z =9t1, thdF 267 = 055 mm, B 2.54 = 0.48
mm, 7]EAF 249 * 051 mm £0]Q12, AEEE PSB A
37} 32.1%% 7V 59431, Bie 31.6%, 7| EAF 28.5%, t}
T 21.4% +ol9l%. ©l2ld A7 PSBY A% 93 2714
I A Al AR A a7} gle] wig- Fad Zew duE

3, 53] vk 21090 %2 A3 9AFES Awe] W
A% ekt K3} glor s AT e oREE) T
1= =)

BRolq ARA A7} o] FeiAck & Holu,
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