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862 15     

1 5-

a 1~2 b 4~8 c 16~32 d

Fig. 1 Hatching rates of embryos at different developmental stages after 5-BrUra treatments of different concentration for different time

a 1 2 cell stage b 4 8 cell stage c 16 32 cell stage d  gastrula stage

 1 5-
Tab. 1 LD50 concentrations and treating times  of 5-bromouracil for F. chinensis at different embryonic stages

Materials
/ mg•mL 1

Concentration
/h Treating time

/% Hatching rate
X±SD

1~2
1 2 cell stage

0.1 24 49.62±1.53
0.3   9 50.00±2.52
0.5   6 54.20±2.52

4~8
4 8 cell stage

0.1 24 56.49±2.08
0.2 15 49.24±2.65
0.4   6 53.44±1.15

16~32
16 32cell stage

0.1 24 53.05±2.08
0.2 12 53.05±4.04
0.3   9 51.15±2.52

Gastrula stage

0.1 24 51.91±4.16
0.2 18 45.04±4.62
0.3 15 48.09±2.00
0.4   9 56.49±6.03
0.5   6 50.76 4.34

.
Note shows optimal embryonic stage shows combinations of concentration and treating time at half lethal death.
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2
  Tab.2 Hatching rates of F. chinensis embryo under different experimental conditions X SD %

 Experimental condition  Treatment concentration and time

/ 
Temperature Salinity 

pH 0.5 mg/mL 6h 0.3 mg/mL 15h 0.1 mg/mL 24h

17 24 7.6 72.67±4.51 47.67±4.93 69.33±4.16
17 30 8.1 80.33 3.51 69.33 5.13 77.33 3.21
17 36 8.6 41.67 0.58 59.00 3.61 58.33 7.09
20 24 8.1 62.67 3.06 69.67 1.53 71.00 6.11
20 30 8.6 60.67 2.08 68.33 4.93 66.67 3.51
20 36 7.6 35.67 3.06 58.33 5.51 47.67 3.21
23 24 8.6 62.00 1.73 63.67 3.51 37.67 2.52
23 30 7.6 65.00 2.65 80.67 3.06 54.67 13.32
23 36 8.1 17.33 2.52 27.67 3.06 19.00 1.00

2.4 5-
5-

2
P<0.05

Z Z Z 
Z M PL

Z Z Z 
3

Z Z 0.5 mg/mL
P>0.05 2

P<0.05 Z
P>0.05

5- Z 
Z 

 

 

2 5-

N Z Z Z M PL . P<0.05 .

Fig.2 Effects of 5-BrUra on metamorphosis and survival rates of F. chinensis at different developmental stages

N nauplius Z zoea I Z zoea Z zoea M mysis PL post-larvae. Different letters in the same developmental stage mean significant 

statistical difference P<0.05 . 

3

3.1 5-

8
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Abstract
crops and micro-organisms. And a lot of new strains with new commercial traits have been produced. However
few studies are reported on mutagen’s application in aquatic organism breeding especially in marine shrimps. In 
the present study embryos of marine shrimp Fenneropenaeus chinensis at different developmental stages were 
treated by 5-bromouracil 5-BrUra
environmental factors on the effects of 5-BrUra three temperature 17 20 and 23 three salinity 24 30 and 
36  and three pH value 7.6 8.1 and 8.6 were set and orthogonal test was adopted in this test. Metamorphic rates 
and survival rates were obtained under different treatment conditions. Results are as follows 1 The optimum 
initial embryonic stage for mutagen treatment was gastrula stage and three combinations of treating concentration 
and duration which could induce 50% lethal death were screened as 0.5 mg/mL and 6 hours duration 0.3 mg/mL 
and 15 hours duration and 0.1 mg/mL and 24 h duration respectively. 2
affected the effects of 5-BrUra on hatching rate P < 0.05
the experimental pH ranges P > 0.05 . 3 From the stage of zoea no meaningful differences were observed on 
the metamorphosis rates between 5-BrUra treatment and control groups and 5-BrUra treated larva could normally 
metamorphosize suggesting that 5-BrUra mainly affect larva on the early developmental stages from nauplius to 
zoea . Journal of Fishery Sciences of China 2008 15 5 860 865
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