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ABSTRACT

We investigated the degree of obesity, histological development stages of gonads and sexual maturation induction
rates of comb pen shell, Atrina pectinata, per the type of micro-algae supplied. Terms of maturation by singular or
mixed supply of microalgae, it was found that maturation of the female was the quickest at 60.0% by the
Tetraselmis tetrathele (Tet). experiment group followed by 57.1% by the Chlorella ellipsoidea (Chl). experiment
group and 16.7% by the Phaeodactylum tricornutum (Pha). experiment group. However, there were no significant
differences between Tet. experiment group and Chl. experiment group. As for the male, maturation was the
quickest at 60.0% by the Tet. experiment group followed by 16.7% by the Chl. experiment group and 14.3% by the
Pha. experiment group. In light of these results, Tet. is concluded to be a very useful feed organism in breeding the
mother comb pen shells. Upon completion of the experiment, the sexual maturation induction rate for the female
was found to be the highest at 82.0% in the Tet. experiment group followed by 72.0% by the Chl. experiment
group, 64.0% by the Pha. experiment group and 58.0% by the mixed micro-algae experiment group. During the
period of experiment, the survival rate was the highest at 94.4% by the mixed micro-algae experiment group
followed by 90.0% by the Pha. experiment group, 83.1% by the Tet. experiment group and 78.8% by the Chl.
experiment group.
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Fig. 1. The pattern of water temperature, salinity and
dissolved oxygen in the experimental period of comb
pen shells, Atrina pectinata
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Table 1. Larvae culture method of comb pen shells, Atrina pectinata

. microalgae
Content Period Method Vessel Density Temp(oarature (x10%cell/ Exchange
(Ind./m1) (T water
ml/d)
July 7-10 I, P, C, I+P+C 1 L beaker 5.0 22.0 0.3-1.0 2 d
July 14-19 " ” ” ” " ”
Microalgae ;10 99.97 " " " 23.0 " 1d
classes
Ju]y 25-29 " " ” " " "
July 30-Aug. 7 I, P, C, Chl l " 24.5 " "
July 7-10 I P, C, I+P+C 10 m® water tank 5.0 22.0 0.5-1.0 2d
qll;aarll‘%lety Ju]y 14-19 " " ” " " "
culture per July 21-27 " ” " 23.5 " ”
microalgae July 25-29 " ” ” ” " ”
classes
July 30-Aug. 7 " " ” 25.5 " "

I.: Isochrysis galbana, P.: Pavlova lutheri, C.: Chaetoceros sp., Chl.: Chlorella ellipsoidea

AN

7t AdARzRY Qdojxl Amgh Abele] Foak 5=
SPSS-EA|3)7] A] (version 10.0)¢l] <&+ one way ANOVA
2 Tukey's multiple range test® 37 7+e] +-24& #A
sttt (p < 0.05).

sAF olu]difo] AT W s <l 29lFt gl
g 2919 S = ZloR dEA gtk fJelA 8gle®
T 7L W, 24 ), F4A, Hel, dE, 78T 2 AY, 4
2 7R Fo] glow, vjld aqlezE FAEA aqlwt
h=] o T XA o)
enld 24l 5= = 4 vk (Lee et al., 2006). |5 i Fig. 2. Flesh weight index in the maturation period of comb
7ol Holal mAEFE o8 Q915 Jled Fa8A 2gs) pen shells, Atrina pectinata per microalgae classes.
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ol st 7|2 A4S A WA 27] B47], 57 Fig. 3. Volumetric index in the maturation period of comb
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Fig. 4. Gonad development stages in the maturation period of comb pen shells, Atrina

pectinata.
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Table 2. Pattern of gonad development stages of comb pen shells, Atrina pectinata.

{Zé} =3te] 7]z ofn]
T84 Tet. Aol HJ@HXM
wery, Chl. A%+ 57.1% ¥ Pha.
AT 16.7% <olgdon, Tet. AF 9 Chl. Adrel=
FroJgh Afole vehbA] opek $719] 7= Tet. A7}
, Chl. A¥+ 16.7% 2 Pha N?‘ﬂ%

2~ O
AAs

. May 15 July 3
Male April 3 - B
Mixed Chl. Pha. Tet. Mixed Chl. Pha. Tet.
late active 100
mature 100 100 100 100 100 83.3 85.7 40
spent and 167 143 60
degenerative ' '
. May 15 July 3
Female April 3 - -
Mixed Chl. Pha. Tet. Mixed Chl. Pha. Tet.
late active 100
mature 100 66.7 83.3 80 100 42,9  66.7 40
spent and 33.3 167 20 571 333 60
degenerative

% Chl.: Chlorella ellipsoidea, Tet.: Tetraselmis tetrathele, Pha.: Phaeodactylum tricornutum
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Table 3. Time required mature, mature induced rate and survival rate of comb pen shells, Atrina pectinata

Experimental group

Time required mature (d)

Mature induced rate (%) Survival rate (%)

Chl.* 93
Pha. 93
Tet. 93
mixed 93

72.0 78.8
64.0 90.0
82.0 83.1
58.0 94.4

% Chl.: Chlorella ellipsoidea, Tet.: Tetraselmis tetrathele, Pha.: Phaeodactylum tricornutum

Table 4. Breeding of comb pen shells, Atrina pectinata

Used Responsed No.

Breed

D-shaped larva

Breeding No.

Method time broﬁ(s)tcock Female Male (x 10% In((i)i(vil(i)ti)als De;z:tl;)p(f)r/gnt

Nature June 10 100

Nature June 11 100

Nature June 19 200

Nature July 1 100 15

Nature July 2 100 9 5,000 - -

Nature July 7 200
Artificial mature July 7 80 22 43 10,000 8,200 82.0
Artificial mature July 14 80 26 32 15,000 5,500 36.6
Artificial mature  July 21 80 15 11 7,300 - -
Artificial mature  July 25 50 12 8 4,400 410 9.3
Artificial mature  July 30 94 26 14 35,000 800 2.2

Nature August 8 400

Total 1,584 76,700 14,910

64.0% % £3 3T 58.0%% velgton, Ad 7|7t F A
Z52 E3T7) 94.4%E 7P =91, Pha. A 3T 90.0%,
Tet. AT 83.1% 2 Chl. ALF A Z T} (Table
3). & AT AEF 3
Tetraselmis tetrathele, Phaeodactylum tricornutum}
712 s Aol diE 2ARE 2, Tl 4,
G B5 Tet. BTN 2ATAO D WE 442 ehle
W, QA% SRS AEE ED Tet. AT £E 57
< Yelllth, weld Tetraselmis tetrathele’} 71371 ofn)
ARl A vl 83t Hol e R ke gl

v AlEF Al ofn] 7 3|9} AAY ofn] 5 3|7 F 12
3] A S 3 A3, Adak 1zl o Azt 74 14
T} 2900l &% Agho] o]Foizl o}, DY FACE WA
ot Zlzshe A el ofvlzE JFFRANE TIdst

%, Chlorella ellipsoidea,

71 oele Zlew s gieh AR
Bl 53]9] A7t 3 ukeo] 9ol DY &
2 gy Aoz el 7zl Ay o)A 2]
A= o] 443 Aoz e} (Table 4). 7127
A& A58 23, I galbana, Chaetoceros sp., P. lutheri
2 ERT A AT A" AF 859 Aolel] AEEo]
s ol Bl 2R SRl g fold Ave A * w3l
o} (Table 5). WepA & dpelAde 7127 ofn] dgA52
glo] 93k qlZEu At 7P5ALe A sl o, El.o_i 7
2N AFFR AEE L] sk, AR 2 A9
Arel B Q7o) % e & S gl

o] AAFA o

2 o
7|z FAL ZHele 297 At mofje] FE So=
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Fig. 5. Gonad development stages at the end of maturation period in comb pen shells,
Atrina pectinata per microalgae classes. A: mixed exp. female, mature. B: mixed exp.
male, mature. C: Chl. female, spent and degenerative. D: Chl. male, mature. E: Pha.
female, mature. F: Pha. male, spent and degenerative. G: Tet. female, spent and
degenerative. H: Tet. male, spent and degenerative.
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Table 5. Growth and survival rate of larvae in comb pen shells, Atrina pectinata per microalgae classes

Experiment Start Finish Growth rate per day gyuryival rate Alive period
al group  Shell length (#zm) Shell length (#m)  Shell length (zm) %) (days)
I 93.8 + 3.24 112.5 + 4.4 5.3 12.0 3-5
P ” 113.4 + 4.8 5.2 11.5 "
C " 110.5 + 4.1 5.3 9.0 "
I+P+C " 113.2 + 3.9 5.1 7.4 "
I: Isochrysis galbana, P: Pavlova lutheri, C: Chaetoceros sp.
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