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M? Md Z? 3
1 , MM  Z7)
Mz ZM) 4 200
s 30—60min
100L , 8—10 /mL
20h, D

> >

Fz 1 WHNZZRYEC R R
Tab.l Mating strategy of diallel cross of C. hongkongensis
from two populations

Ml,sc? Zl—Sé\
M1,59 MM1,5 ZMI—S
7,59 MZ,.s ZZs
1—5 5
1.3
100L , 4—5 /mL
2 1 , 2 , 6
; ( 1
1) , 5000—20000 cell/(mL-d)
26.4—27.8°C, 15—20
1.4
s 8d s
20 m’

> >

600L [2.0x10* cell/(mL-d)] 300L [1.0x10* cell/

(mL-d)] 200L [0.15%10* cell/(mL-d)] ,
, 400
, 254285
15—20,pH  7.80—8.62
1.5
; D
100%,
100% 30 ,
3
1.6
R Zhang  (2007) ,

(EO) (MT)

Yijk =u+ EOQ; + l\/ITJ + (E()XMT)lJ +eijk

, Yiw Kk l J
( )s u ; EO; ( )
( (=1, 2); MT; ( )
(=1, 2); (EOXMT); ;
€ijk (k=1,2,3,4,5)
Zheng (2006, 2011) (2012)
, (heterosis):

H(%) = [(MZ+ZM)~(MM+ZZ)]x100/(MM+ZZ) (1)
Hyiz(%) = [2MZ~(MM+ZZ)]x100/(MM+ZZ) ~ (2)
How (%) = [2ZM~(MM+Z2)]x100/(MM+ZZ)  (3)

, MM( ) MZ( ) ZM(
) ZZ( )
( ) (1)
; 2 3
1.7
(SPSS 18.0 ) P<0.05
2
2.1
, (M2) 39
, ~3.07—-6.92, 12
: 5.34 (ZM)
3 ,9 ,
22.36 :
, 5.69+1.77(3.69—7.72)
( 2 ,
(3
312 , ,
80% MZ ZM ., ZM
MZ 421+1.76 (2.87—6.73) 421+
1.76 (2.87—6.73), 5.51+1.44
(4.13—7.53)(  4) ,
(QI)
2.2
30 45 60
5 (MZ)
7.8623.12 (4.33—10.25) (ZM)
, 17.47413.14 (9.39—32.62)
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Tab.2  Shell height and heterosis in larval stage

3 6 9 12
MM (pm) 85.17+3.34° 128.67+12.79* 196.33+12.45° 292.00+15.84°
MZ (um) 84.17+3.24° 127.67+5.53* 213.00+19.50° 328.67+16.76°
ZM (um) 98.00+7.50° 148.83+6.52° 280.00+16.19° 335.67+£15.24°
ZZ (um) 88.50+4.18° 138.00+7.50° 261.33+14.56° 332.00+11.86"
H (%) 4.89 3.69 7.72 6.46
Hiz (%) -3.07 —4.25 —6.92 5.34
Hzn (%) 12.86 11.62 22.36 7.59
(P<0.05),
F 3 hHREKREFERINIEEO) KB X (MS) 5
Tab.3 Egg origin (EO) for early growth and survival and the mating strategy (MS) effect
af
MS P MS P
3 EO 1 2210.208 <0.001%%** 0.001 0.135
MS 1 541.825 <0.00 1%+ 0.003 0.033*
EOxMS 1 826.875 <0.00 1%+ <0.001 0.533
6 EO 1 6976.875 <0.001*** 0.001 0.104
MS 1 725.208 0.002%* 0.004 0.007**
EOxMS 1 1050.208 <0.001%** <0.001 0.929
9 EO 1 130680.000 <0.001%** 0.001 0.406
MS 1 9363.333 <0.001 %% 0.005 0.032%*
EOxMS 1 30.000 0.042% <0.001 0.859
12 EO 1 16567.500 <0.00 %% <0.001 0.601
MS 1 12200.833 <0.001%** 0.010 0.004**
EOxMS 1 8167.500 <0.001%** <0.001 0.920
* P<0.05; ** P<0.01; *** P<0.001
T4 FHASTRAHBNFEEMRMRE
Tab.4  Survival rates and heterosis in the larval stage
3 6 9 12
MM (%) 91.24%4.54° 89.30+5.01° 86.50+2.66° 81.67+3.10°
MZ (%) 95.33+4.01° 93.17+4.15° 90.93+3.27° 87.67+2.11°
ZM (%) 96.50+5.25° 95.00+3.81° 91.89+3.88" 88.33+3.21°
77 (%) 94.10+4.50° 91.33+3.15% 88.24+3.51% 82.62+3.29°
H (%) 3.50 4.17 4.62 7.13
Hyiz (%) 2.87 3.16 4.07 6.73
Hzm (%) 4.13 5.19 5.17 7.53
s 12.67+7.74 (6.81—21.44) MxZ MZ ZM
6 5.59+1.22 (4.32—6.76) 8.33+1.41 (6.99—9.81)
100% 30—60 , 2.86+1.08 (1.65—3.72), MZ>
80% MZ>MM>7ZM> M

77,

>
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Tab.5 Shell height and heterosis in the spat stage ,2009, 2010)
30 45 60
MM (mm) 3.30£0.28° 5.94+0.55° 8.56+0.87" ’
MZ (mm) 4.1440.43° 6.74+0.79° 10.12+0.98° ’
ZM (mm) 4.98+0.63¢ 7.06+0.75° 10.26+0.92° >
ZZ (mm) 4.21%0.78" 6.98+0.55" 10.01+0.73° )
H (%) 21.44 6.81 9.75 ( , 2010; , 2010)
Hyz (%) 10.25 4.33 8.99 300 um R ,
Han (%) 32.62 9.29 10.50 ,
F6 BXWAMNMEIRFMEMRE ’
Tab.6  Survival rates and heterosis in the spat stage s
( , 2008; Yan et al, 2009;
30 45 60 , 2010; Barros et al, 2013; S
MM (%) 94.5242.51° 92.54+2.89° 90.71+3.45° 2014b) 60 , ZM
MZ (%) 98.80+1.12° 96.20+1.52° 95.17+1.62° , MZ
ZM (%) 93.87+2.28" 91.78+2.42° 89.89+2.45° . MZ
77 (%) 90.17+2.80° 85.31+2.66° 82.63+3.93" 7M
H(% 432 5.70 6.76 ’
(%) ’ M
Hyz (%) 6.99 8.18 9.81
Hzv (%) 1.65 3.21 3.72 ’
3.3
3
(Xu et al, 2009, 2014;
1
3 , 2010; Zhang et al, 2012, 2014; ,
2013; Huo et al, 2013; , 2015) s
( ,2014; ,
2014c¢)
R 12
2 4
, (Lietal, 2013)
3.2

2010.

martensii) 2
’ ,41(1): 140—147
, 2008.

B > >

(Pinctada
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HETEROSIS IN EARLY GROWTH STAGE OF HONG KONG OYSTER CRASSOSTREA
HONGKONGENSIS HYBRIDIDS FROM TWO GEOGRAPHICAL POPULATIONS

GUAN Jun-Liang', ZHANG Yue-Huan?, SU Jia-Qi’, XIAO Shu’, ZHANG Ming', LI Qiong-Zhen®,
YU Zi-Niu®
(1. State Key Laboratory for Conservation and Utilization of Subtropical Agro-bioresources, Animal Reproduction Institute, Guangxi
University, Nanning 530004, China; 2. Key Laboratory of Tropical Marine Biological Resources and Ecology, South China Sea Institute
of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China; 3. Key Laboratory of Mariculture Ministry of Education,
Fisheries College, Ocean University of China, Qingdao 266003, China; 4. Key Laboratory of Mariculture, Guangxi Academy of Fishery
Science, Nanning 530004, China)

Abstract To evaluate heterosis in early growth stage of Hong Kong oyster Crassostrea hongkongensis hybrids
between two geographical populations (Zhuhai: Z, Maowei Sea: M), a 2x2 diallel crossing was conducted in May 2014,
including two self-fertilized groups (MM, ZZ) and two reciprocal crosses (MZ, ZM). Results show that there was no
growth heterosis before Day 9, but positive heterosis was observed on day 12 for MZ group with survival heterosis.
However, positive heterosis in growth and survival appeared in ZM group during plantonic stage. At spat stage, positive
growth and survival heterosis were 7.86+3.12 and 17.47£13.14 for MZ group, and 8.33+1.41 and 2.86+1.08 for ZM group,
respectively. The above results indicate that heterosis can be produced from different populations, which offered a theory to
use the heterosis for Hong Kong oyster culture.

Key words Crassostrea hongkongensis; diallel crosses; phenotypic trait; heterosis



