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Table 1 Growth and survival traits of hybrid populations of Pacific oyster C. gigas at larvae stage
X X X X
Trait  Age/d C% XC?¢ @ C¥XJ 38 ® J$XC 3 ® R ®
/pm 1 53.53+£4.17" 0.08 54.07+£2. 20" 0. 04 52.2743.99" 0.08 53.00+2, 39" 0.05
Shell height 5 88.53+6.01" 0.07 89. 735,77 0.06 92.67+3.91" 0.04 93.87+5.01" 0.05
9 118.50+38. 82° 0.07  124,23+10.36* 0.08 128.33+6. 48" 0.05 131.50+12.88"  0.10
13 159.87+£38.48" 0. 05 173.83+15.97"  0.09 185. 27+ 11. 44¢ 0. 06 194.47£12.11*  0.06
17 196.83+21. 31" 0.11  224.50426.70> 0.12  236.174+25.65" 0.11 248.17424.90*  0.18
/pm 1 60.3342. 04" 0.03 61.80+£1.77" 0.03 59.6742.47° 0. 04 60.87+1. 46" 0.02
Shell length 5 90.27+4. 59" 0. 05 92.53+4.52" 0. 05 88.60+3. 29" 0. 04 91.73+2.82" 0.03
9 109. 5346. 46" 0.06  114.00%9.68"  0.08 116.50+5.44" 0.05 117.6747.63" 0.06
13 141.27+£8. 56° 0. 06 150.30£13. 07" 0.09 152. 609, 54" 0. 06 158. 00+10. 09° 0. 06
17 167.17423. 48" 0.14 185.83+£19.12" 0.10 204.17£18.67¢ 0.09 208.33£29.99¢ 0.19
/% 5 87.50+10. 82° 0.12 90.9149. 09" 0. 10 85.71+7.15° 0.08 84.85+5. 25° 0.06
Survival rate 9 83.33+9.55° 0.11 84.85+10.50° 0.12 78.57+14.29° 0.18 78.79+13. 89" 0.18
13 68. 75+£6. 25" 0.09 72.73+£15.74* 0.22 66. 6714, 12" 0. 06 66.67+13. 89" 0.21
17 60.4249. 55" 0.16 63.6449.09° 0.14 40.48+10.91"  0.27 30.30£5. 25" 0.17
= / ; (P<C0.05), Coefficient of variation= standard deviation/mean. The
values within the same line with different lowercase letters are significantly different at the levels of 0. 05.
(DCoefficient of variation
2
Table 2 Heterosis for growth and survival of the four groups at larvae stage /%
Age/d
Trait Groups
1 ) 9 13 17
Shell height CJ 1.50 —1.61 —0.61 —1.88 0. 90
JC —1.88 1.61 2. 67 4.57 6. 14
Mean —0.19 0. 00 1.03 1.35 3.52
Shell length CJ 1.98 1.68 0. 35 0. 45 —1.02
JC —1.54 —2.64 2.55 1.98 8.74
Mean 0.22 —0.48 1. 45 1.21 3. 86
Survival rate CJ — 5.49 4.67 7.41 40. 30
JC — —0.54 —3.07 —1.54 —10.76
Mean — 2.48 0. 80 2.94 14.77
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Table 3 Growth traits of hybrid populations of Pacific oyster C. gigas at spat and adult stages

X ., X N X N X
Trait  Age/d CE XC @ CEXJQ JEXC ¢ J$X128

/m 90 19.0946.56°  0.34  16.78+5.68"  0.34  14.36-4-3.42°  0.24  13.7842.94*  0.21
Shell heightm 150 35 9945 16 0.15  40.2946.62°  0.16  35.26--8.15°  0.23  36.9748.85%  0.24
210 36.594+5.35*  0.15  46.70410.42"  0.22  37.5647.84°  0.21  38.9449.30°  0.24
270 40. 8444, 85° 0.12 47.37411.03>  0.23 39.1746. 83" 0.17 42.0146. 70" 0.16
/mm 90 12.62-04.34°  0.34  11.403.34"  0.29  10.022.57%  0.26 9.3341.49°  0.16
Shell length 150 93 984448 0.19  26.56--4.04°  0.15  24.0343.12°  0.13  24.31+7.08  0.29
210 24.28+3.43*  0.14  27.6445.62"  0.20  25.1344.71"  0.19  25.5744.94%  0.19
270 25.204+4.23*  0.17  29.1245.42"  0.19  26.374+4.24%  0.16  27.7844.08"  0.15
/mm 210 14.5142.77*  0.19  14.25+2.69°  0.19  12.84+2.19°  0.17  13.93+3.51*  0.25
Shell width 970 16 g043.56+  0.21  19.4543.04*  0.16  16.24-42.46°  0.15  16.8143.01°  0.18
/g 210 6.8242.68°  0.39  10.5945.41"  0.51 7.8043.02%  0.39 8.2944.92%  0.59
Weight 970 10.3742.97°  0.29  14.01+6.43"  0.46 9.0443.94°  0.44 9.9244.40°  0.44

= / ; (P<C0.05), Coefficient of variation = standard deviation/mean.

The values within the same line with different lowercase letters are significantly different at the levels of 0. 05.

(DCoefficient of variation

4
Table 4 Heterosis for growth and survival of the four groups at spat and adult stage /%
Age/d
Trait Groups
90 150 210 270
Shell height CJ 2.07 11.51 23.66 14. 35
JjC —12.65 —2.41 —0.54 —5. 44
Mean —5.29 4.55 11.56 4.46
Shell length CJ 3.87 17.07 10. 89 9.93
JC —8.70 —0.48 0. 82 —0.45
Mean —2.42 8. 30 5. 86 4.74
Shell width CJ — — 0. 25 15. 74
JC — — —9.67 —3.36
Mmean — — —4.71 6.19
Weight/g CJ — — 40. 17 38.10
JC — — 3. 24 —10. 89
Mean — — 21.71 13.61
[15] s
3 [16]
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Heterosis of Hybrid Between Chinese and Japanese Populations
of the Pacific Oyster (Crassostrea gigas)

YU Yong, LI Qi, YU Hong, KONG Ling-Feng, YU Rui-Hai
(The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China)

Abstract: The Pacific oyster, Crassostrea gigas, which originated from Asia and was introduced to many
countries, has had the highest production of any aquatic species for the past several years. Selection and
cross-breeding programs for genetic improvement in C. gigas have initiated in several countries. In order
to promote the development of cross-breeding, a complete diallel cross between Chinese and Japanese pop-
ulations of the Pacific oyster (Crassostrea gigas) was carried out. With the increase in breeding algebra of
the population, gene frequency differences between groups may be larger, hybrids may have a greater het-
erosis. In the study, Chinese population (C) was mass selected for five generations while Japanese popula-
tion (J) was done so for six generation. Growth and survival performances were compared among hybrid
and pure populations in different growth stages. Heterosis of growth traits was analyzed. The results indi-
cated that the growth and survival of the two reciprocal crosses showed weak heterosis in larval stage. The
pure bred group (J]) and hybrid cross JC showed significant growth advantage, but pure bred group (CC)
and the cross (CJ]) lived well, indicating that there were significant maternal effects. Japanese population
has been breeding more years, thus it may provide better growth vigor. But Chinese population has better
adaptability in Chinese water, so it may provide better viability. In larval stage, the CJ cross had the high-
est survival rate with the heterosis ranging from 4. 67% to 40. 30%. In spat and adult stages, growth of
the two reciprocal crosses showed heterosis comparable with the pure bred groups. Among the four traits
(shell height, shell length, shell width and body weight), 2body weight had the highest heterosis, which
varied between 13. 61% and 21. 71%. DBesides, growth of the cross CJ] showed positive heterosis in the
whole spat and adult stages. In practice, besides the parent population, the selection of suitable parent
combinations will take full advantage of heterosis. In a word, the results suggested that the C] cross was
the best with meaningful productive potential. When CC and J] have been used as the core breeding popu-
lations, the cross C$% XJ & can stably improve growth and survival performance of C. gigas with the in-
crease of selective breeding algebra.

Key words: Crassostrea gigas; diallel cross; heterosis



