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ABSTRACT Eff ective methodsfor induction of diploid gynogenesisin tongue sole Cynoglos-
sus semilaevis are needed for monosex culture, which will allow growers to benefit from the
more rapid growth and larger szeinfemales. To test methodsfor inducing diploid gynogenes s
in tongue sole, heterologous sperm were used to induce haploid, hybrid and gynogenetic dip-
loid; and homologous frozen sperm were used to induce diploid. Diploid gynogeness was in-
duced by activating egg development with sea perch sperm, which were irradiated by 1 000
Mj/cm* UV for 0.2 1 minin seawater. 2 5 min after fertilization, the eggs were subjected to
acold shockin2 5 seawater for 20 min. Observation and comparison was done for these
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embryos under an Olympus microscope. Gynogenes s diploid embryos were kept in 21 7 23 6
seawater and hatched 2 781 min after fertilization. Normal diploid embryos derived from
tongue sole eggsfertilized with homologue sperm were hatched 2 621 min after fertilization, at a
temperatureof 2. 7 23 6 . Abnorma haploid embryos derived from tongue sole eggsfertil-
ized with UV-irradiated sea perch sperm without further cold shock, died of haploid syndrome
(i.e. , morphological deformities) 1 949 min after fertilization. Hybrid embryos derived from
tongue sole eggsfertilized with sea perch sperm died after the developmental stage of blastopore
closure. The study confirmed that induction of gynogenessin tongue sole could be obtained by
usng UV-irradiated frozen sperm of sea perch.
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1
Tablel Embryonic development of diploid gynogeness, haploid and common embryos of
Cynoglossus semil aevis induced by frozen sperm of L ateolabrax japonicus
21.7 23.6 21.7 23.6 23
Common embryonic development at Diploid gynogenes s embryos at Haploid embryos at
21.7 23.6 21.7 23.6 23
Time Stage of embryonic Time Stage of embryonic Time Stage of embryonic
(min) development (min) development (min) development
0 Zygote 0 Zygote 0 Zygote
20 Sar forming 19
40 Blastodisc forming 79 Blastodi sc forming 38 Blastodisc forming
44 2 2cdll 104 2 2cell 42 2 2cdll
69 4 4cell 135 4 4cell 66 4 4cell
98 8 8cell 159 8 8cdll 97 8 8cell
125 16 16cell 188 16 16¢ell 123 16 16cell
152 32 32cell 206 32 32cll 150 32 32cell
166 64 64cell 236 64 64cell 164 64 64cell
185 128 128cell 271 128 128cell 183 128 128cell
205 256 256¢6ll 294 256 256¢6ll 203 256 256¢dl|
226 Multi-cell s 374 Multi-cell s 264 Multi-cell s
259 High blastula 547 Morula
590 Middle blastula 643 Blastula 587 Blastula
15 germi’nal layer ilr;\/a(f)leu:)ilf?r?t i
890 Early gastrula 703 955 - Early-middle gastrula 747 Early gastrula
982 Middle gastrula 1084 Middle gastrula 1081 Middle gastrula
1067 Late gastrula 1266 Late gastrula 1124 Late gastrula
1139 Closure of blastopore Closure of blastopore
1211 9 9 Somite stage
1374 20 20 Somite stage 1476 16 16 Somites 1326 Somites unclear
1515 Tail-bud forming
1588 Otoliths forming
1723 Tail-bud elongation 1643 Tail-bud stage
1843 Tail-bud stage 2010 cavity fzf:lu(?irg;dlal 1850 vescle and somites not ?grnr:led
2073 Heart-beating stage 2 146 Heart-beating stage 1949 No elongatyion of embryo ,Y unclear
head structure, mortality increase
2 165 Embryo twist
2331 Embryo enci rcled77//1122 of yolk sac
2 561 Partia hatching 2751 Pre-hatching stage
2 621 Hatching completed 2781 Hatching stage
3 605 1 1d after hatching




1. x60;2. x60;3.2 x60;4.4 x60;5.8 % 60;6.16
x60;7.32 x60;8. 64 % 60;9.128 % 60;10. 256 x60;11. x60;12. % 60
1. Activating eggs with UV-irradiated sea perch sperm and cold shock in 2 5 seawater for 20min x 60; 2. Blastodisc
forming x60; 3.2cell x60;4.4cell x60; 5.8cell x60; 6.16¢cell x60; 7.32cell x60; 8.64cell x60; 9.128cell x 60; 10.
256cell x60; 11. Multi-cellsx 60; 12. Morula x 60
(1 12
Pate Development of tongue sole Cynoglaossus semilaevis diploid gynogenesis embryos (1 12)

b © 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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13. %x60;14. %x60;15. %x60;16. x60;17.16 x 60;18. % 60;19. x
60;20. x60;21. 1h x60;22. 1d x 60;23. 4d x 60
13.Blastula x60; 14. Early gastrulax 60; 15. Middle gastrula x 60; 16.Late gastrula x60; 17. 16somites X 60; 18. Tail-
bud stage x60; 19. Heart-beating stage x60; 20. Hatching stage % 60; 21. After hatching 1h x 60; 22. After hatching 1d
x 60; 23. After hatching 4d x 60
(13 23)
Pate Development of tongue sole Cynoglossus semilaevis diploid gynogenesis embryos (13 23)
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1. (1) 2 (3) d (7)
2. , (4) (5) (6)
3. , (8)

1. Tongue sole embryos derived from eggs fertilized with homologous sperm, at stage of (1) blastopore closure, (2) somites

stage, (3) tail-bud stage, and (7) 1d larva
2. Tongue sole haploid embryos derived from eggs fertilized with UV-irradiated sea perch sperm, without cold shock , at the

stage of (4) blastopore closure, (5) somites stage and (6) tail-bud stage
3. Tongue sole embryos derived from eggs fertilized with normal frozen sperm of sea perch and eggs, without cold shock. at

the stage of (8) blastopore closure

Pate Development of natural Cynoglossus semilaevis embryos, and haploid and hybrid embryos
induced by frozen sperm of L ateol abrax japonicus
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