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2.2   
20 21

1 A B C

30 s
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104/mL 28~29 
1.3   

4 mL 9.0 cm
 Nunclon dish Nalge Nunc 

15W Toshiba GL15 254 nm
20 cm

 ZDZ-1
1 820 µW cm2 s
0 s 10 s 20 s 30 s

40 s 50 s 60 s 70 s 80 s 90 s
4.0 mL

500 mL 28~29
1 h 10 h

24 h D
3

1.4   
12 h

0.1%
2 h 0.075 mol/L  

KCl 30 min Carnoy
3 1 3

50%

pH 6.8 10% 
Giemsa

2

2.1
D   

1
D

94.0% 50 s 63.5% 90 s
11.9% 0~30 s

30 s 52.7%
40 s

65.9% 50 s
76.8% 60 s

0 s D 97.6%
D

50 s D 0

1 D
Tab.1 Fertilization rate survival rate at early embryo stage and development rate of D-larvae in Crassostrea rivularis 

     at ultraviolet irradiation duration               n= 3 X  SD

/s
Ultraviolet irradiation 

duration of eggs

/%
Rate of fertilization 

/%
Survival rate at the early

 embryo stage 

D /%
Developmental rate of 

D-larvae 

0 94.0  1.2 79.0  0.6 97.6  1.6

10 88.0  2.3 66.2  2.1 85.0  2.0

20 76.5  3.5 61.6  2.0 63.5  4.6

30 66.7  3.6 52.7  3.4 50.6  6.2

40 64.6  4.7 65.9  5.2 3.8  3.0

50 63.5  5.2 76.8  3.0 0

60 41.9  6.3 54.8  4.2 0

70 30.5  2.8 31.6  2.2 0

80 22.0  3.2 8.7  3.4 0

90 11.9  2.3 0 0
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2.3
2 0 s 10 s 20 s 30 s 40 s 50 s

60 s 70 s 80 s 90 s

2

Fig. 2  Frequency distribution of chromosome numbers in larval 

cells by various durations of ultraviolet irradiation

20 10 s 20 s 30 s 2N=20
2N

40 s
N=10

20 50 s
10 50.4%
80 s 90 s

N=10

3

254 nm
DNA

1 820 µW cm2 s
10~40 s

50 s
50 s

1 820 µW cm2 s
50 s

1
A 0 s 20 B 30 s 14 C 50 s

10. 330.

Fig.1 Mitotic metaphase plates from the larval cells trochophora  of Crassostrea rivularis

A A diploid cell with 20 chromosomes from the control group B An aneuploid cell showing 14 chromosomes from the 30 s irradiation 

group C A haploid cell with 10 chromosomes from the 50 s irradiation group.  330
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Crassostrea rivularis

PAN Ying XIE Wei-zhu XIA Chao-lin
College of Animal Science and Technology Guangxi University Nanning 530004 China

Abstract The effects of ultraviolet UV  irradiation on genetic inactivation of eggs were examined in the oyster
Crassostrea rivularis. In this experiment the eggs treated UV with UV light 254 nm  at intensity of 1 820 
µW cm2 s  for 0 s 10 s 20 s 30 s 40 s 50 s 60 s 70 s 80 s and 90 s were fertilized with normal sperms. The 
result showed that when eggs were irradiated for 50 s and mixed with normal sperm the fertilization rate was 
relatively high 63.5%  and the developmental rate of D-shaped larvae became zero. The results of chromosome 
observation showed that under this condition the haploid rate was the highest 50.4% . The obviously improved 
survival of trochophore larvae with a peak at 50 s UV exposure suggested the presence of a Hertwig effect in the 
androgenesis of C. rivularis. As effective induction of haploid androgenesis required the inactivation of egg DNA 
and high fertilization rate UV irradiation for 50 s at the  intensity of 1 820 µW cm2 s  was considered to be 
the optimum dose to achieve haploid androgenesis in the C. rivularis. The rates of the fertilization survival at the 
early embryo stage and the development of D-shaped larvae decreased with increasing irradiation time and the 
development of the genetically inactivated eggs fertilized with normal sperm terminated before reaching D-shaped 
stage. Journal of Fishery Science s of China 2008 15 1 172 177
Key words Crassostrea rivularis ultraviolet irradiation androgenesis genetic inactivation
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