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Tab.1 Design for cross between Chinese and American populations of Crassostrea sikamea

SRR parent

1 [ #EK 2n (@ C) Chinese population

SEE#EA 2n (8 A) American population

1 E B K 2n (@ C) Chinese population 2nCC
3nAC, 2nAC 2nAA

EEBEA 2n (S A) American population
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SR ) — b vk A 7 A0 B 7 1 1 — AR5 =
ik, 228 ARG S A R YK I HE
40%~50% 1) 55— AR (PBD, %M 0.5 mg/L (41
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TAERA AN,
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ffi [l SPSS 18.0 K {4iE47 % 434, [Wl—A
R T A KPR 8 &R J7 22 53 B (one-way
ANOVA), R ST AEAS (1) G 5046 I 25 8] 1) B 1
RS WEAEHR P<0.05,

2 ERESW

SEEFSE, PRE. DHER D HK/M
3 HiR5 9 HiE 3nAC 41 = A 3R 5
M (87£10.6)%5(77£9.2)% (K 1), 3nAC HA I
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—22.75%, {H7E D &K/ b H A (4.06%,
P<0.05), 1fi 2nAC 5Z MK (3 2). 2nAA IR
F. D YPRA D 2h KM EF 2nCC, A HFE D

2.1

4% b 53 25 5 (P<0.05),
22 HHHMEKSERE

MAA E, 3~15 HR 3nAC A EKALHE, 9 H
WAL SRR RN 5.53%, FHLEET 3.69%,
H 5 H AL 5 3% 2 5 (P<0.05), 2nAC {XFE 9 H
B EHAERE, FRHEEH-043%, HS5A
L ZEFA B (P>0.05), 3~6 Hift 2nAA HI4EK
WBEET 2nCC(P<0.05), {H 6~15 H N M E I
WLEZEF(P>0.05, £ 3).

BAK E, 3~15 HiR 2nAC HETFREKRT
2nCC 1 2nAA, “FIFEIHRHE AR 10.44%, JFH
6~15 Hi# 2nAC & & T 2nCC(P<0.05), 15
2nAA TG E 2 51(P>0.05), 3~15 H#% 3nAC BA
FETE R B, L HR N -40.54%, BEMLT
TAER A RS 5458 4H(P<0.05, 3K 4).
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Fig. 1 Ploidy examination for diploid (a), hybrid larvae (b), and hybrid triploid (c¢) in Crassostrea sikamea by flow cytometry
The triploidy rate is 87% which is displayed in the subfigure b.
*x2 ZEHRS=EEENIPEE. D HER D HKR)
Tab.2 Cleavage rate, D larvae rate, and D larvae size for the diploid and triploid groups of Crassostrea sikamea
21531 group Y%K /% cleavage rate D %1% /% D larvae rate D %K/Num D larvae size
2nCC 75.30+1.43° 86.44+2.02° 69.70+0.71°
2nAA 78.04+1.43 89.53+3.20b° 79.94£0.33°
2nAC 87.10£3.20° 92.97+2.06° 69.75+0.35"
3nAC 66.48+3.49" 71.82+3.28° 72.58+0.49°
ZL L B K heterosis 13.61 5.67 -0.09
ZAEMALH S triploid advantage -23.67 -22.75 4.06

TE: VAR L ARAN R 22 7R 21 (0] 47 75 1 35 22 57 (P<0.05).

Note: Values in each column with different superscripts are significantly different (P<0.05).
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Tab.3 Growth advantage of shell height for diploid and triploid larvae of Crassostrea sikamea
n=60; X +SD; um

2 5] H #/d days of age

group 3 6 9 12 15
2nCC 70.83+40.43° 123.85+18.97° 136.10+22.79° 157.73+24.18° 240.48+57.06"
2nAA 79.72+44.18° 125.76+23.55° 130.58+19.89" 147.73+23.57° 268.48+48.78"
2nAC 72.37425.35° 124.81+37.85° 135.66+29.09" 150.36+20.44° 254.12+37.66"
3nAC 75.42426.74° 130.69+16.82¢ 143.07+18.68° 156.74+26.59° 258.44+28.73"
ZR PP 3% heterosis -3.89 0.00 1.69 -1.57 -0.14
=R triploid advantage 429 4.73 5.53 4.26 1.69

T [P ARSI 227 2 1] 47 75 0 25 22 57 (P<0.05).

Note: Values in each column with different superscripts are significantly different (P<0.05).

R4 _BEERS=EFEADHNEEREETHK
Tab. 4 Advantage of survival rate in diploids and triploids larvae of Crassostrea sikamea
n=60; X +SD; %

45 7 H #%/d days of age

group 3 6 9 12 15
2nCC 96.09+4.00° 77.90+5.26° 65.10+8.34° 60.17+7.31° 58.8+8.58"
2nAA 98.77+5.42° 82.56+8.77° 73.71+48.34° 66.65+5.79° 61.77+4.51°
2nAC 96.52+12.54° 86.37+10.37¢ 75.65+11.26° 69.79+8.19° 66.58+6.58°
3nAC 71.27+3.05° 50.96+8.13" 39.80+3.10° 38.66+2.98" 34.14+1.93°
ZRF$ K heterosis -0.93 7.65 9.00 10.06 10.44
=5 BR triploid advantage -26.16 —41.00 -47.39 -44.61 —48.72

Vs IS BCHE EAR R ) 2% AL I A 1 252 5 (P<0.05).

Note: Values in each column with different superscripts are significantly different (P<0.05).

23 MNERNMWEREERE H & i AL SRtk R, HLAE 360 Hilt 5 A 2
40~360 Hi¥ 3nAC 5 2nAC JH AT K 55 B # 2 5 (P<0.05), H5 2nAC T #F £ R

B RAEEGE S), FEMHEEKAGEENT  (P>0.05), 2nAC HYZLFh R BRI, 360 H

BIRSRarH1h 12.69% 5 13.64% . 3.96% 5 BRI TRMKY, H5HCHNBEA R EXER

6.65%. 3nAC K S5FENERMEHZELER,  (P<0.05),

=5 ZEAS=ZEHEENMBRIEKSESNEKKD
Tab.5 Growth advantage of shell length and shell height for juveniles and adults of diploids and triploids in Crassostrea sikamea
n=60; X +SD; cm
H #%/d days of age
2057 40 180 360
group
5t shell length 5715 shell height 721K shell length 725 shell height 5% shell length 52 shell height
2nCC 1.04+0.14° 0.86+0.14° 3.49+0.63¢ 2.42+0.63° 5.01+0.89° 3.59+0.63°
2nAA 0.98+0.12° 0.81+0.09° 3.46+0.65° 2.47+0.50° 5.13+0.77° 3.49+0.52°
2nAC 1.07+0.13° 0.91+0.04* 3.75+0.71° 2.52+0.42° 5.37+£0.97° 3.66+0.46°
3nAC 1.11£0.13° 0.92+0.14° 4.14+0.86" 2.62+0.57" 6.33+0.84° 4.45+0.51°
L HH heterosis 6.19 8.83 7.91 3.09 5.92 3.39
= AEEAL $ e triploid advantage 3.74 1.10 10.40 3.97 17.88 21.58

e RGN bR AS TR 2 21 TR 777 3 22 5 (P<0.05).

Note: Values in each column with different superscripts are significantly different (P<0.05).
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TE 180~360 H W —f51kdH 5458 =5 1Kkifk7
HEAE IR SR . L, 238 = A5 RAE S 4
1 40~180 H ¢ 2 A A7 35, 16360 HIS HA N
#(P<0.05, 6.70%). i 40~360 H % 2nAC 77
T 2nCC il 2nAA, — 1 EA BRI HEE 6).

x6 _FEHRS=FEEAHNSHIINGEEREEZEWL
Tab. 6 Variation of survival advantage in juveniles and
adults of diploids and triploids in Crassostrea sikamea

n=60; X +SD; %

H#%/d days of age

251 group

40 180 360
2nCC 87.75+2.21° 85.01+0.69° 44.35+5.57°
2nAA 91.72+1.74> 85.89+1.46* 49.50+7.41°
2nAC 95.2342.43° 86.00+1.04° 51.08+7.71°
3nAC 87.24+0.46" 84.87+0.27° 54.50+3.32°
ZeFh i3 heterosis 6.12 0.64 8.85
N S 8139 131 6.70

triploid advantage

T FFVEE AR 7 375 20 R AR 7E 35 25 53 (P<0.05).
Note: Values in each column with different superscripts are sig-
nificantly different (P<0.05).
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Abstract: The Kumamoto oyster Crassostrea sikamea (Amemiya, 1928) is mainly distributed in Eastern Asia,
from the southern coast of China to Korea and the Ariake Sea of Japan. Compared to other oysters, C. sikamea is
known for its flavored meat and firm texture, and it is therefore preferred in commercial markets over other com-
mercial oyster species. It has been one of the most important commercial species in the shellfish industry on the
west coast of America since the 1950s. In China, the wild population of C. sikamea is abundant and is considered
an important wild fishery resource. In our laboratory, two strains of C. sikamea have been developed for artificial
hatchery breeding in recent years. Hybridization breeding is one of the important methods for developing a new
strain of C. sikamea. Moreover, triploid marine bivalves generally have growth and survival advantages over
common diploids. Therefore, hybridization for marine bivalves has gained increasing interest for scientists. In the
present study, the hybrid diploids and triploids from two strains of the Chinese population and American popula-
tion of C. sikamea were induced to evaluate the hybridization effect and triploid advantage. The conditions for
larvae and adult rearing were the same throughout the entire period. The larvae were reared in indoor tanks, with a
density of 4-5 individuals per milliliter water. The juveniles were farmed on the sea, with 40—45 individuals per
sting of attachment. The results showed that the hybrid diploids had heterosis for cleavage rate (13.61%) and D
larvae rate (5.67%) compared to that of the controls, while the larvae of hybrid diploids had negative heterosis for
their shell height growth (-0.43%). However, the juveniles and adults had heterosis of 3.96% and 6.65% for their
shell height and shell length, respectively. On the other hand, the hybrid triploids had a growth advantage during
the entire period, with high levels of advantage in the late growth stage. The larvae had a growth advantage of
3.69% on average, and the juveniles and adults had an advantage of 12.69% and 13.64% for their shell height and
shell length, respectively. The hybrid triploids had negative survival rate from 3 days to 180 days, with a highest
value of —48.72% at 15 days. However, a positive survival rate of 6.70% was detected at 360 days. In contrast, the
hybrid diploids had a higher survival rate compared to that of the hybrid triploids, with mean survival advantages
of 10.44% and 4.59% for the larvae and adults, respectively. The hybrid triploids had a significant growth advan-
tage in the entire period and had a positive advantage of survival rate in the adults, suggesting that the advantages
of hybrid triploids resulted from triploidy advantage and partial heterosis.
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