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Fig. 1 The size of shell height for two oyster strains of Crassostrea sikamea
Strains M and N indicate muti-ridge and non-ridge strains, respectively. The black histogram indicates selective parents.
CG: control group; SG: selective group.
13 (18 nQ);
500 3~4



884 23
2
300 ,
2.1
D 12, ;
3 s 3 5
3 10m ,
12 (P>0.05); 9 :
4 /mL : 20x107"2~
25x107'%; , ’
15N20 B 6 )
Chlorella sp, (P<0.05); 15 ’
(Chaetoceros muelleri) ( =1:1), ’
(P<0.05)( 1)
, 30 ,
10 mm ’ , (P<0.05),
5 mm
, 240~300 (P>0.05); 45~60 s
, s 10 mm )
, 50~60 (P>0.05) ,90 ,
1.4 ; 180~360
400 pm , (P<
(10x) 3.0 mm 0.05),
: 0.02 mm 3 P>0.05)( 1)
, 30 2.2
1.5 , ,
Zheng P , ( < < )
(SR) (he’) 0.334+
(GG) : 0.04  0.46£0.03  0.63%0.11;
SR XSGS‘XCG (1) 0.19£0.02 0.26£0.02 0.36+0.07;
ca (3.07£0.55)%  (5.03+0.55)% (7.43+1.04)%
hZ XSG_XCG (2)
: iSCG
Y x 0.3040.04 0.43+0.03 0.58+0.10;
SG — A cG
GG » x100 () 0.174£0.02 0.25£0.02 0.330.06;
D@ G) X Xeo (2.824£0.60)%  (4.59+£0.64)% (6.75%1.36)%
(SG) (CG) , Sc (360 ),
(CG) ; 0.73 0.66, 0.42 0.38;
> 841 7.71( 2, 2)
Iglo SPSS19.0 : 0.47%
0.14 0.27+0.08 (5.18+£2.00)%:; 0.44+0.13 0.25+
(One Way ANOVA, x+SD),  Turkey 0.08  (4.73%1.84)%,

, P<0.05



4 F, 885
1 BEAHEFANRAFRIEFEMGEEATS
Tab. 1 Shell height of control and selective groups at the different age of Crassostrea sikamea
n=800; Xx+£SD
muti-ridge non-ridge
oyster age CG SG CG SG
larval stage/um
3 86.25+7.56 88.45+5.73 85.42+7.21 87.34+5.84
9 213.74+£19.46 " 220.18+15.73 ° 206.08+18.87 ° 211.75+14.45>"
15 312.36+31.63° 323.74+24.81° 292.64+29.92° 302.75+22.34°
spat stage/mm
30 1.82+0.18 1.90+0.12 ° 1.50£0.15° 1.56+0.09 °
45 4.56+0.53 %" 4.80+0.31 * 4.23+0.44° 4.42+0.30 *°
60 10.87+1.20 ~° 11.46+0.75 ° 10.25+1.17° 10.79+0.72 °
grow-out stage/mm
90 25.72+3.18*° 27.35+2.56° 24.23+2.95° 25.63+£2.37%°
180 38.34+4.53° 41.23+3.43° 34.85+3.99°¢ 37.24+2.85°
360 56.35+6.46" 61.09£4.27° 51.73£6.06 ¢ 55.72+3.96"
:CG SG (P<0.05).

Note: CG and SG indicate control group and selective group, respectively. Different letters of each line indicate
(P<0.05) among experimental groups.

g oah

F2 BEAHBRITRETRMERREN. AXEEHREELNHAE

significant difference

Tab. 2 Response to selection (SR), realized heritability (th) and genetic gain (GG) of two oyster

strains of Crassostrea sikamea

SR hy? GG
oyster age MS NS MS NS MS NS
larval stage/um
3 0.29 0.27 0.17 0.15 2.55 2.25
9 0.33 0.30 0.19 0.17 3.01 2.75
15 0.36 0.34 0.21 0.19 3.64 3.45
spat stage/mm
30 0.44 0.40 0.25 0.23 4.40 4.00
45 0.45 0.43 0.26 0.25 5.26 4.49
60 0.49 0.46 0.28 0.26 5.43 5.27
grow-out stage/mm
90 0.51 0.47 0.29 0.27 6.34 5.78
180 0.64 0.60 0.36 0.34 7.54 6.86
360 0.73 0.66 0.42 0.38 8.41 7.71
:MS NS
Note: MS and NS indicate multi-ridge and non-ridge strain, respectively.
3
5 s
) Wang 4]

[22]
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Fig. 2 Response to selection (SR), realized heritability (hx?) and genetic gain (GG) of two oyster strain during the different
stage of Crassostrea sikamea
LS, SS, GS indicate larval stage, spat stage and grow out stage, respectively.
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Population selection for growth in two strains of the Kumamoto oyster
Crassostrea sikamea
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1. Key Laboratory of Tropical Marine Bio-resources and Ecology, South China Sea Institute of Oceanology, Chinese
Academy of Sciences, Guangzhou 501310, China;
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Abstract: The Kumamoto oyster (Crassostrea sikamea) is an important wild oyster resource in Southeast Asia,
including China, Japan and Korean. They are not only distributed naturally in China, but also live in abundance
over a wide geographical distribution, ranging from Jiangsu to Guangxi, and Hainan Island. Traditionally, this
species is a wild fishery resource; farmers capture these oysters from the reef or stone on the inter-tidal zone. Al-
though the artificial breeding of this oyster was successfully conducted, but no relative information for genetic
improvement was found. Selective breeding is the genetic manipulation of a cultured species for the purpose of
improving specific traits of interest to humans. A variety of approaches have been taken in the study of the genetic
breeding of mollusks, including Mendelian genetics, quantitative genetics, and cytogenetic and molecular genetic
studies. However, not all of these approaches have contributed equally to the immediate development of geneti-
cally improved strains. Classically, population selection indicates the method of selection for the offspring bred by
free mating among individuals with superior phenotypic traits in the majority from populations of original species
according to the selective breeding objective via a comparison and appraisal between the original species and local
species. Due to its simple operation and easy promotion, it has been widely used in the improvement of plant and
animal species. Through continuous population selection, better cultivated species with rapid growth, strong stress
resistance, high meat rate and high yield can be obtained. To improve the growth trait, response to selection and
realized heritability for shell height was evaluated using the many radial rib line (Stock M: a number of ribs of left
shell=6) and the non-radial rib line (Stock N: a number of ribs of left shell=0) of the cultchless Kumamoto oyster
in southern China. The shell height of Kumamoto oyster was considered to be a growth characteristic due to the
positive association between shell height and yield. Truncation selection was conducted by selecting the largest
10% oyster from two stocks as parents for selected groups, while the equal number parents were randomly chosen
as control groups before the removal of parents for truncation selection. Progeny from four groups were cultured
the identical environmental conditions at larvae, spat and grow-out stage. Genetic index increased with oyster
growth, strain M showed slightly higher response to selection and realized heritability than strain N during the
whole history life. For strain M, response to selection and realized heritability were 0.33+0.04, 0.19+0.02 for lar-
vae, 0.46+0.03, 0.26+0.02 for spat, and 0.63+£0.11, 0.36+0.07 for grow out stage, respectively. The response to
selection and realized heritability of Strain N were 0.3040.04, 0.17+0.02 for larvae, 0.43+0.03, 0.25+0.02 for spat,
and 0.58+0.10, 0.33+0.06 for growing out stage, respectively. At the end of 360 day, current genetic gain was
8.41% for Strain M, 7.71% for Strain N, respectively. The relatively high realized heritability has been obtained
from the two strains, suggesting that there existed a degree of genetic variation between selective and control lines
of this species. Our results clearly demonstrate that population selection can effectively improve growth trait and it
is a promising way to Kumamoto oyster aquaculture.
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