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Tab. 1 Information of the parents of selected and control strains of the black-shell Crassostrea gigas
broodstock of control strain broodstock of selected strain
family /mm /mm
family size N N (¥%SD) truncation N; Np (¥£SD)
mean shell height mean shell height
B1 350 10 7 52.35+9.26 60.31 7 4 63.50£3.58
B2 329 6 8 49.56+8.94 61.09 6 9 64.88+2.99
B3 347 6 8 48.67+8.56 62.27 5 6 65.74£3.00
B4 365 9 7 55.32+8.99 61.17 8 6 64.48+2.67
B5 277 9 8 51.3249.57 61.77 4 5 64.86£3.21
total 40 35 49.79+8.89 30 30 64.67£3.71
2
Tab. 2 Information of the parents of selected and control strains of the white-shell Crassostrea gigas
broodstock of control strain broodstock of selected strain
family /mm /mm
family size N; N (¥+SD) truncation Ny Np (¥£SD)
mean shell height mean shell height
W1 350 8 9 49.89+8.69 60.56 6 4 62.70£3.30
w2 300 7 6 46.5249.21 62.79 5 4 66.38+2.52
W3 376 7 5 52.36£8.59 60.05 6 5 63.1143.11
W4 305 11 8 50.89+9.36 61.02 8 4 65.86£3.62
W5 345 9 6 49.7549.74 60.48 5 3 63.9843.61
total 42 34 49.7949.15 30 20 64.38+4.56
2.2 (0.545+0.143)  (0.625+0.171);
(9.83£1.68)%  (9.97+1.87)%;
3 4 120 , (0.353+£0.093) (0.405+
0.111)( 5)
, 490 , BS1 WS1
(102.06+10.46) mm (102.84% (0.297£0.12)  (0.377£0.190);
14.90) mm, BC1  WCl (93.60+ (10.1643.64)%  (11.34%1.94)%;
12.86) mm  (94.17£9.34) mm; BSI ~ WSI (0.192+0.080)  (0.244+
(83.14+18.85) g (84.46%+16.98) g, BC1 0.123)(  6)
WC1 (76.04£2062) g (76.44%
20.58) g

2.3 ’
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Fig. 1 Shell height distribution of the black-shell and white-shell Crassostrea gigas families of the fourth
generation and parents selected for truncation selection (diagonal stripes)

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Tab. 3 Mean shell height of the selected and control
strains of the black-shell and white-shell Crassostrea gigas
breeding lines at different ages

X £SD; mm

/d

age

black-shell breeding line white-shell breeding line

BS1 BC1 WS1 WCl1

60 7.48+1.37° 7.04%1.62°  7.98+1.59°  7.34+1.71°
120 24.40+7.37° 22.01£5.76° 25.00+4.23" 22.39+5.42"
210 39.5849.78" 35.38+8.27° 40.43+6.12° 37.18+5.73
240 48.2146.02° 44.08+6.22" 46.04+6.16° 40.97+7.85"
300 52.83+10.67° 48.11+7.13" 52.48+8.51° 47.96+7.33
360 58.13+7.93% 52.47+10.77° 59.62+10.15" 55.53+6.75"
420  88.10£9.14* 79.71£12.94° 87.87+11.09° 78.36+12.26"
490  102.06+10.46" 93.60+12.86" 102.84+14.90" 94.17+9.34°

(P<0.05).

Note: different superscript letters indicate significant difference
(P<0.05) between two crosses within each breeding line.

Tab. 4 Mean total weight of the selected and control
strains of the black-shell and white-shell Crassostrea gigas
breeding lines at different ages

Tab.5 Standardized response to selection (SR), current
genetic gains (GG) and realized heritability (h%) of shell
height from the black-shell and white-shell Crassostrea gigas
strains at different ages

BS1 WS1
/d
age 1% 1%
GG SR Iy GG SR I
60 6.32 0.275  0.178 8.74 0375 0.243

120 10.88 0.416 0.269 11.63 0.480 0.311
210 11.89 0.509  0.330 8.74 0.567 0.368
240 9.38 0.665 0.431 12.38  0.646  0.419
300 9.82 0.663  0.429 9.41 0.615 0.399
360 10.78 0.525  0.340 7.37 0.606  0.392
420 10.52 0.648 0.420 12.26 0.783  0.508
490 9.04 0.658  0.426 9.21 0.928 0.602

mean 9.83 0.545 0.353 9.97 0.625 0.405

SD  6.32 0.143  0.093 1.87 0.171  0.111

Tab. 6 Standardized response to selection (SR), current
genetic gains (GG) and realized heritability (hz) of total
weight from the black-shell and white-shell Crassostrea gi-
gas strains at different ages

X+SD; g
/4 black-shell breeding line white-shell breeding line
e BS1 BC1 WSl WCl
120 3.16+1.54"  2.93£1.10°  3.22£1.67*°  2.85+1.26
210 8.70+4.23*  7.82+3.92°  8.36+3.20°  7.39+3.11°
240 15.84+4.43" 14.93+£3.81° 13.85+6.67° 12.13+4.08"
300 17.03£7.08" 15.07+£5.64° 20.34+7.52° 18.32+7.03"

360 25.07+7.93* 23.36+9.40° 22.82+9.81° 21.0449.35°
420 40.30+8.54° 34.61£10.60° 41.13+7.04° 36.65+5.81°
490 83.14+18.85* 76.04+20.62° 84.46+16.98" 76.44+20.58"

: (P<0.05).
Note: different superscript letters indicate significant difference
between two crosses within each breeding line(P<0.05).

[17]

(18]

[19-20]

[21-24]

BSI WSl
/d
age % 1%

GG SR i GG SR i
120 774 0206 0.134 1001 0267 0.173
210 1125 0225 0.146 1298 0312  0.202
240 6.09 0239 0.155 1421 0423 0274
300 1295 0346 0.224 1098 0.286 0.185
360 731 0.182 0.118 846 0.190 0.123
420 16.42 0536 0347 1222 0771  0.500
490 933 0344 0223 1050 0390 0.253

mean 10.16 0.297 0.192 11.34  0.377 0.244
SD  3.64 0.124  0.080 1.94 0.190 0.123

>

(0.545+0.143)  (0.625+0.171),
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Evaluation of mass selective breeding lines of black-shell and white-
shell Pacific oyster (Crassostrea gigas) for fast growth

WANG Xubo, LI Qi, KONG Lingfeng, YU Ruihai, YU Hong

Key Laboratory of Mariculture, Ministry of Education; Ocean University of China, Qingdao 266003, China

Abstract: Pacific oyster, Crassostrea gigas, is the most widely cultured oyster in the world. China produces more
than 4.35 million tons of oysters annually. However, nearly all of the oyster broodstock in China remains unse-
lected. This leads to many problems such as low growth rate, high mortality rate, and irregular shell shape. A se-
lective breeding program is an effective way to resolve these problems, and Pacific oyster culturing would un-
doubtedly benefit from selective breeding for productivity traits such as rapid growth and high yield. Growth-re-
lated traits are of particular interest to farmers because of their economic importance. Color polymorphisms are
relatively common in marine shellfish including C. gigas, and consumers are willing to pay more for seafood with
specific colors. During the period of 2010-2013, four successive generations of four shell-color families (white,
black, golden, purple) were produced. None of the specifically colored lines showed superior productivity, and so
truncation selections for shell height were initiated based on five fourth-generation black-shell and five
fourth-generation white-shell families in 2014. Applying the same intensity of selection in the upward direction,
two selected and two control lines were created. These lines were reared under the same environmental conditions
at the larvae, spat, and grow-out stages. The progeny of the mass-selected lines were compared to those of controls
in a 490-day farming experiment. Mean shell height and mean wet weight of the selected lines were significantly
greater than those of the controls from day 120 onwards (P<0.05). At harvest on day 490, the black-shell and
white-shell oysters had mean shell height of (102.06£10.46) mm and (102.84£14.90) mm, respectively, and mean
wet weight of (83.14%18.85) g and (84.46+16.98) g, respectively. The increase in shell height for selected black-
shell oysters and white-shell oysters compared with that of the control was 9.04% and 9.01%, respectively, and the
increase in wet weight was 9.33% and 10.50%, respectively. The estimated gain was consistent with the expected
gain for mollusk species (10%—20% per generation). In the black-shell and white-shell mass-selected lines, the
realized heritability of shell height was 0.3532£0.093 and 0.405+0.111, respectively, the realized heritability of total
weight was 0.297+0.12 and 0.377£0.190, respectively, the average selection response of shell height was 0.545+
0.143 and 0.625+0.171, respectively, and the average selection response of total weight was 0.297+ 0.124 and
0.377£0.190, respectively. The total genetic gain of total weight for the black-shell and white-shell lines was
(10.16£3.64)% and (11.34+1.94)%, respectively, indicating that total weight had improved markedly during selec-
tion for shell height. In conclusion, growth improvement for the two mass selected lines can be achieved by se-
lecting the individuals with the greatest shell height. The relatively high realized heritability estimates obtained for
the two mass-selected lines indicate that there is genetic variation in the two stocks, and that mass selection could
be used to select for rapid growth in the next generations.

Key words: Crassostrea gigas; black-shell; white-shell; heritability; selection response; growth trait
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