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*1 SRFSEBHF=EENUR
Tab. 1 Triploid induction by hyperosmotic shock in Crassostrea hongkongensis n=3; X+SD
1 UESR07 D 41%/% SAEEREY% A E R
condition cleavage rate D larvae rate triploid rate efficiency of triploid induction
EhE salinity
35 51.43+3.64° 43.22+0.29% 34.84+2.76% 0.151
40 39.68+1.89° 32.66+1.87" 58.10+7.33Y 0.190
45 33.04+4.33° 28.13+3.36™ 38.63+3.55* 0.109
50 27.24+2.78° 24.24+1.81" 40.05+4.26" 0.098
55 17.85+2.89¢ 14.99+0.54° 25.5142.44 0.038
542} ] /min duration
10 42.21+3.60° 36.25+3.92P 55.92+1.51% 0.202
15 35.02+3.13f 29.34+2.219 47.10+£1.97% 0.138
20 21.20+2.928 16.30+1.65 35.63+1.78¢ 0.058
25 12.19+2.43" 9.54+0.24° 26.04+2.70° 0.025
BIF45 B /(<107 4~/L) density
0.5 31.85+3.38! 24.86+2.02" 42.27+4 38" 0.105
1.0 28.64+4.16' 20.54+2.21" 51.30+2.00F 0.105
2.5 34.21+5.42 24.65+3.30" 35.78+4.236 0.088
5.0 32.94+3.441 24.41+1.88" 27.54+3.69" 0.067
10.0 33.47+7.77 25.19+2.70" 19.63+2.01" 0.049
FF4f B[] /min starting time
12 28.31+5.00° 19.47+1.51" 32.96+3.83’ 0.064
15 39.60+2.147 31.46+1.06 59.53+5.90 0.187
18 35.3244.63 28.96+0.50" 32.52+4.92% 0.094
21 35.27+7.10° 29.00+0.81" 22.62+2.14% 0.066
XFHEZH control group 92.27+2.94 86.27+4.53

T W RRADR AR, SRR 0. [l B R_BAR R 22 5 B 3F (P<0.05). AN TR FMT, M TREFRLEA—,

EAR AR 2

Note: Triploid ratio of the control group without treatment was 0. Significant difference was indicated by different superscript letters in each
column (P<0.05). Due to developmental asynchrony, triploid rates of zygotes from different sources varied even under the same conditions.

*2 RBFSEBHB=FEEFNHER

Tab. 2 The effect of different temperatures on triploid induction of Crassostrea hongkongensis  n=3;X+SD

&M
condition

B2/ %

cleavage rate

D #1%/%

D larvae rate

EXE =

triploid rate

T RRCRAERL

efficiency of triploid induction

HREE/C temperature
8
10
12
14
16
L0} [E] /min duration
10
15
20
25
Bl T /(<107 4~/L) density
0.5

10.68+2.39°
17.97+4.82°
27.09£6.29°
39.97+4.24°
60.39+3.95¢

36.1243.11°
17.73£2.13°
16.51+3.88"
5.85+3.19¢

18.57+1.71"

7.81+1.37
12.69+1.58¢
21.18+2.53
33.28+4.21"
41.83+4.18"

26.10+£2.19°
12.51+0.84°
12.37+1.45°
3.99+0.371

12.10+1.04"

27.54+4.55"
53.4243.57"
36.19+4.01"
27.19+3.98"
15.09+5.15%

51.0545.57%
39.42+3.527
23.41+2.88"
13.124+2.69*

21.76+4.71®

0.022
0.068
0.076
0.090
0.063

0.133
0.049
0.029
0.005

0.026

2

(¥4 to be continued)
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(8232 Tab. 2 continued)

% IR /% D 413%/% =AEER % P ACRIEEL
condition cleavage rate D larvae rate triploid rate efficiency of triploid induction

1.0 19.54+3.06" 12.3440.95 19.58+0.86" 0.024

1.5 18.58+4.54" 12.77+0.84 36.71%3.73¢ 0.047

2.0 19.05+3.35" 13.37+1.10 54.06+3.73° 0.072

4.0 18.55+2.10" 13.24+0.80" 48.21+4.58" 0.064

JF 45 5} 1] /min starting time

12 25.23+3.03! 16.46+0.98° 31.39+4.37° 0.052
15 21.00+4.90' 12.68+1.21" 51.09+2.67° 0.065
18 20.24+4.29 12.58+1.05" 45.21+6.23 0.057

21 20.70+1.91 14.36+0.89" 23.43+5.43F 0.034

Xt HR4 control group 92.16+4.19 86.54+3.57

TE: X ERAUR TR, SRR 0. [ 3 IR F LR R R 22 5 B (P<0.05). AR FAEAHRFIRMT, TR E R AR —,

SRR ER.

Note: The control group is diploid group, the triploid ratio of the diploid group is 0. Different letters in each column indicates significant
difference (P<0.05). While under the same conditions, the triploid rates of eggs from different sources were quite different, which could be

attributed to different developmental synchronism of eggs.

®3 MIHEER B SEBHY = EEEER

Tab. 3 The effect of caffeine on triploid induction of Crassostrea hongkongensis n=3;, X+ SD
Kt B 545/ % D 41%/% =A% i AR
condition cleavage rate D larvae rate triploid rate efficiency of triploid induction
¢ /(g/L) concentration

0.5 80.79+9.36" 74.87+2.03% 42.65+2.394 0.319

1.0 77.27£9.21° 68.00£2.04" 44.52+5.36¢ 0.302

1.5 79.50+5.56° 65.46+1.65" 45.36+4.18%" 0.297

2.0 68.44+5.88" 54.30+2.77° 50.86+6.10" 0.276

2.5 30.76+8.09" 15.50+0.75' 37.31+2.16° 0.058

22 [A] /min duration

10 77.80+1.92¢ 72.09+1.96% 49.56+1.74° 0.357

15 65.41+9.28¢ 55.60+3.27' 47.36+2.41° 0.263

20 78.33+2.89°¢ 66.84+3.53% 55.72+£5.42" 0.372

25 75.43+2.94¢ 57.33+2.72' 51.794+4.38% 0.297

B2 BE /(<107 4~/L) density

1.0 77.14+7.04¢ 63.25+2.78™ 53.42+2.07" 0.338

2.0 83.41+4.28¢ 67.56+£2.21™ 52.35+2.41" 0.354

4.0 78.82+2.04¢ 64.11+£3.55™ 52.66+3.48" 0.338

8.0 79.94+1.34¢ 66.88+3.23™ 53.06+2.54" 0.344
10.0 83.23+5.92¢ 67.69+2.54™ 46.50+2.63" 0.315

FF 4 15} (8] /min starting time

12 79.39+2.23¢ 63.78+4.37" 47.86+2.09% 0.305

15 85.46+4.78°%" 71.79+3.92° 56.36+2.07* 0.405

18 89.73+4.79" 67.00+2.26™° 49.18+3.57" 0.330

21 91.78+2.35" 69.75+4.86™° 43.40+2.16° 0.303

X ARZH control group 93.33+6.35 86.24+3.33

TE: X IRAR T AL, S5 KA 0. [ 3 R AR RS 22 5 B 3 (P<0.05). AL T7EAHRFI &M T, h TRERZDHEA—,

Ef R R

Note: The control group is diploid group, the triploid ratio of the diploid group is 0. Different letters in each column indicates significant
difference (P<0.05). While under the same conditions, the triploid rates of eggs from different sources were quite different, which could be

attributed to different developmental synchronism of eggs.
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Abstract: We compared the effects of different salinities, different temperatures, and caffeine on triploid induction
of Crassostrea hongkongensis in terms of cleavage rate, D larval rate and triploid rate. The effects of intensity or
concentration, duration of treatment, egg density, and induction time were also studied. After the zygotes were
fertilized at 31°C and salinity of 15, optimum results were obtained 15 min post fertilization after hyperosmotic
shock in the salinity of 40 for 10 min treatment, with a zygote density of 1.0x10” ind/L. Under these conditions,
the cleavage rate was (39.60+2.14)%, D larval rate was (31.46+1.06)%, and triploid rate was (59.53+5.90)%. The
induction time and duration of treatment obtained the same results as that of the high salinity treatment; however,
the zygote density was 2.0x10” ind/L and zygotes were induced by 10°C seawater, with these conditions optimum
at low temperature. Here, the cleavage rate was (21.00+4.90)%, D larval rate was (12.68+1.21)%, and triploid rate
was (51.0942.67)%. Additionally, spawn was fertilized at 31°C and a salinity of 15 and, 15 min after fertilization,
2.0 g/L caffeine was added for a duration of 20 min at a zygote density of 1.0x10® ind/L, which were the optimum
conditions of triploid induction by caffeine. Under these conditions, the cleavage rate was (85.46+4.78)%, D larval
rate was (71.7943.92)%, and triploid rate was (56.36+2.07)%. At the optimum conditions, the efficiency of trip-
loid induction in caffeine (0.405) was higher than that of the high salinity (0.187) and low temperature (0.065)
treatments. In addition, the triploid rate of larvae induced by the high salinity or low temperature was greatly de-
creased and the survival rates were lower than those noted for caffeine treatment. Therefore, caffeine was more
applicable for triploid induction of C. hongkongensis than the other two methods, i.e., high salinity and low tem-
perature. This study provides basic knowledge and practical evidence for triploid induction of C. hongkongensis.
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