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Effect of temperature on gamete compatiblity and zygote fertility
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Table 1 Analysis of variance for the effect of temperature on gamete compatibility and zygote fertility

/C
Temperature df M. S P Multiple comparison
17 3 0.263 0.000** GG'> NN"> GN'> NG®
21 3 0.214 0. 000** GG*> NN'> GN*> NG*
Fertilization 25 3 0.299 0.000** GG'> NN"> GN°>NG*
rate 29 3 0.423 0.000** GG"> NN"> NG"> GN®
33 3 0.471 0.000** GG"> NN'> NG*> GN¢
17 3 0.233 0.000** GG'> GN"> NG"> NN°
21 3 0.138 0. 000** GG*> NN'> GN*> NG*
Hatching 25 3 0.249 0.000** NN*> GG'> GN"> NG"
rate 29 3 0.314 0.000** GG"> NN"> NG"> GN®
33 3 0.268 0.000** NN*> GG*> GN'> NG’
cdf .MS P P ;% (P <005, % % (P << 0.01); (P <

0. 05);
Note: df ,» MS and P mean degree of freedom, square and P value respectively. % and * 3 denote significant (P < 0. 05) and extremely significant

(P < 0. 01), respectively. Data with different letters mean significant difference with each other (P < 0. 05). The same as the following.
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Fig. 2 Effect of salinity on gamete compatiblity and zygote fertility
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Table 2 Analyses of variance showing temperature and salinity effects for gamete compatibility and zygote fertility
df M. S. P df M. S. P
Source Source
T 4 0. 004 . 687 T 4 0.010 0. 150
GG S 4 0. 004 . 653 GG S 4 0.012  0.104
TXS 1 0. 000 . 970 TXS 1 0.019 0.073
T 4 0.015 . 000 T 4 0.010 0.001
NG S 4 0.011 . 000 NG S 4 0.022 0. 000
TXS 1 0. 005 . 005 TXS 1 0. 000 0. 822
Fertilization Hatching
rate T 4 0. 007 . 000 rate T 4 0.003 0.002
GN S 4 0.023 . 000 GN S 4 0.014 0. 000
TXS 1 0.101 . 000 TXS 1 0. 066 0. 000
T 4 0.001 . 815 T 4 0.012 0. 000
NN S 4 0. 150 . 000 NN S 4 0.241 0. 000
TXS 1 0. 000 . 760 TXS 1 0.025 0. 000
. T ,S ,T X S
Note: T, S and T X S mean the effects of temperature, the effect of salinity and the interaction of temperature and salinity respectively.

4 ) H 18 N 22 N 30 34 ) GN
GG.GN, NG NN 77. 3% NG (P <005, NN.NG,
25.9%.37. 7% 79.8%., GG NN GN ,
18~22 (P <0 05, 26~ 34 (P > 1005,

(P>0.05; 18~34,GG ( 3.
(P << 0.05); 18 .NN.GN NG
3

Table 3 Analysis of variance for the effect of salinity on gamete compatibility and zygote fertility

Salinity dr M. S. P Multiple comparison
18 3 0. 300 0. 000 GG*> NN"> NG"> GN¢
22 3 0.325 0. 000 GG"> NN">NG"> GN¢
Fertilization 26 3 0.456 0. 000 GG* > NN*> NG"> GN¢
rate 30 3 0.599 0. 000 GG*> NN*> GN"> NG*
34 3 0. 489 0. 000 GG*> NN*>GN'> NG*
18 3 0.198 0. 000 GG*> NN'>NG">GN"
22 3 0.273 0. 000 GG*> NN'> NG"> GN¢
Hatching 26 3 0.299 0. 000 GG"> NN*> NG"> GN¢
rate 30 3 0. 444 0. 000 NN*> GG*>NG"> GN"
34 3 0.473 0. 000 GG'> NN'> GN"> NG"
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Fig. 3 Effect of sperm concentration on gamete compatiblity and zygote fertility
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Table 4 Analysis of variance for the effect of sperm concentration on gamete compatibility and zygote fertility

/e pl! ‘
Sperm concentration df M-S P Multiple comparison
10° 3 0.478 0.000** GG"> NN"> NG*> GN¢
10! 3 0.333 0.000%* GG"> NN'> NG*> GN¢
Fertilization 10° 3 0. 345 0.000** GG*> NN'> NG*> GN¢
rate 10° 3 0.420 0.000** NN*> GG*> GN*> NG"
10 3 0.284 0.000** GG*> NN*">NG"> GN"
10° 3 0. 457 0.000** GG*>> NN'> GN¢>NG*
10! 3 0. 362 0.000%* GG"> NN'> NG*> GN¢
Hatching 10° 3 0.297 0.000** GG*> NN"> GN°> NG*
rate 10° 3 0.329 0.000** NN"> GG*>NG" >GNP
10 3 0.148 0.000** GG"> NN"> NG"> GN"
, 40% ~50% ,
3
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Analysis of Gamete Compatibility and Zygote Fertility for
Crassostrea gigas and Crassostrea nippona

XU Hong-Qiang, LI Qi, ZHANG Jing-Xiao
(The Key Laboratory of Mariculture (Ocean University of China), Ministry of Education, Qingdao 266003, China)

Abstract: To evaluate the gamete compatibility and zygote fertility between Crassostrea gigas and C.
nippona, a 2 X 2 diallel crosses were conducted, producing four groups including C. gigas $ X C.
gigas § (GG), C. gigas % X C. nippona § (GN), C. nippona $ X C. gigas & (NG) and C. nip-
pona § X C. nippona & (NN). The fertilization and hatching rates of the four groups were investiga-
ted at different temperatures (17, 21, 25, 29 and 33 °C), salinities (18, 22, 26, 30 and 34) and sperm
densities (10", 10", 10, 10° and 10*sperms/uL). Results showed that hybridization between C. gigas
and C. nippona was achievable using any one of them as sperm donor (two-way fertilization). The ferti-
lization rate and hatching rate of reciprocal hybrids were significantly lower than those of both parental
crosses (P <C 0.05). The hatching rate of the four groups had the similar tendency as the fertilization
rate. Fertilization and hatching level of GG, GN, NG and NN groups rose firstly and fell then with in-
creasing temperature and salinity. The maximal fertilization rate and hatching rate of GG, GN, NG and
NN groups occurred at 25, 21, 25 and 29 °C, respectively, with the maximum value of 87. 0%, 43.7%,
42.8% and 82.8% for fertilization rate, and 77. 1%, 33.4%,75.2% and 35. 5% for hatching rate, re-
spectively. The maximal fertilization rate and hatching rate of GG, GN, NG and NN groups occurred at
26, 30, 26 and 30, respectively, with the maximum value of 86. 6%, 31.6%, 41.2% and 85. 0% for
fertilization rate, and 77.3%, 25.9%, 37.7% and 79. 8% for hatching rate, respectively. The fertiliza
tion rate and hatching rate of the four groups increased with the increase of sperm concentration, espe-
cially the reciprocal cross. The fertilization and hatching rates of the GN group ranged from 7. 7% to 43.
9%, and from 2. 9% to 39. 9%, while the fertilization and hatching rates of the NG group ranged from
9% to 46. 2%, and from 0 to 44. 2%. The results indicated that temperature, salinity and sperm density
could affect the gamete compatibility and zygote fertility between C. gigas and C. nippona.

Key words:  Crassostrea gigas; Crassostrea nippona; interspecific hybridization; gamete compatibili-

ty; zygote fertility



