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(Crassostrea hongkongensis)

. *k
(Crassostrea gigas)
1 2 1 3
(1. 510301; 2.
266003; 3. 116023)
(1 o 3 2) 45 (Crassostrea
hongkongensis)>< (Crassostrea gigas) s
, =D
0.6207—0.8785, 15 180
360 0.6355 0.4828 0.5787, 360 0.7740; (2)
0.2748—0.3957, 15 180
360 0.1900 0.2939 0.4064; (3) , 360
0.6706 0.5018
S917.4 doi: 10.11693/hyhz20131100179
(Heritability) )
(Broad-sense
heritability) (Narrow-sense heritability)
( , 1999) , ,
(Lannan, 1972; Ernande et al, s
2003; Langdon et al, 2003; Evans et al, 2006;
Dégremont et al, 2007; , 2009; , 2010; (Cross-heritability)
Lietal, 2011) (Zheng et al, 2004, 2006) ( ,2003) , ,
(Deng et al, 2009; Wang et al, 2011) ( , 16 ( Vitis
2010; ,2010) ( ,2010) rupestris >< Vitis aestivalis)
* , 31402299 , 31172403 ,2010CB126406
, CARS-48 , , E-mail: yhzhang@scsio.ac.cn
R s , E-mail: zpwang@ouc.edu.cn; R s , E-mail: carlzyu@scsio.ac.cn

12013-11-18, :2013-12-30
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(Krivanek et al, 2005) , 15
s D (%); 180
45 ( , 2012), 360
, (%0); (kg)
) lg,
Asin S 30
1 . 3 (
)
1.1 1.3
1 3
43 ¢ I © SPSSIS, (General line model,
2012) R 15 , 45 GLM)
2—3 100L (Kolmogorov-Smirnov)
s 10 mm
(48d ), > X =Si+ Dy + Ey +pd
s s , )(U i ] k
1080 5 3mm
> M H Si 1
5 120 9
. DU 1 J 5 El/k
s 2 ,
x1 MERIRRAEILIGE 3
Tab.1 The conductive method of interspecific hybridization
families 1.4
Go1-15 Hel HGI11-151 3 ’
He?2 HG12-152 n :4052/(052+a]2)+062)
He3 HG13-153 ) ) ) ) )
G g hD=4O'D/(O'S+O'D+O'e)
2 2 2 2 2 2
1 D=2(O'S+O'D)/(GS+GD+O'C)
) 2 2 2
15 s hs Iy D
180 360 , L o2 o ol
360 R 3
*2 2FRBRRARBETSENHFENN
Tab.2  Variance analysis on components of phenotypic variation of full-sib families
NY% dr SS MS EMS
s 1 SSs MSs o’ +koy tkoy
SO 1 SSp MSp o’ +koy
SD(k 1) SS. MS. o’
SDk 1 SSr
S ;D sk
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R3 2RRREFRBELEEESMATESN

Tab.3 Covariance analysis on components of phenotypic variation of full-sib families
SV dr CP MP EMP
s 1 CPs MPs cove(x, ) + kcovp(x, y) + kdcovs(x, v)
SO 1) CPp MP, cove(x, y) + kcovp(x, y)
SD (k1) CP. MP, cove(x, »)
SDk 1 CPr
N ;D sk ; covs(x, ) , covp(, )
, CoVe(x, y)
) 3 ; 2
rs = covs(x, y) /oy s, 2.1
rp = covp(x, y) /O'DX Op, (Day15)
(Day180) (Day360)
F(s+p) = COVs(xX, ¥) + covp(x, y) /\/ (Géx + Géx )(O'i_ + Géy ) 4
> I's Tp  F(s+D) 5 s
, o op (7.06%—9.82%),
15
s s s 7.00%, 180 360 R s
3.97%  5.30%; 360
2 rp = covp(x, y) /o-PVO'IJy 27.35%
x4 TRMARMIER. FEERFESY
Tab.4 Parameters of growth, survival rate, and yield of hybrids in different days
(mm) (g/ind.) (%) (kg)
Hqs Haiso Hazeo Wasso Sais Sai80 Sa360 Yaze0
0.294 18.16 42.70 9.47 91.26 92.82 87.46 2.98
SD 0.021 1.75 4.19 291 6.39 3.69 4.63 0.81
CV(%) 7.06 9.64 9.82 30.72 7.00 3.97 5.30 27.35
cV: Hus Haso Hoeo  Waseo 15 180 360 360 s Sais Saiso
Saze0  Yazeo 15 180 360 360
2.2 ; 180 360 ,
5 >
15
(P<0.01), 0.6355 1.1215 0.8785;
2.3 180 ,
, 0.4828 0.7586 0.6207; 360
s 6 , 0.5787 0.8681 0.7234,
0.6706
2.4 0.8774 0.7740 s
7 , , 0.1900—0.4064, 0.2556—
; , 15 , 0.5520, 0.2748—0.3957
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x5 RAMARMYPRETEHSNAENN

Tab.5 Variance analysis on components of phenotypic variation of hybrids in different stages

(8V)
dr MS F ar MS F dr MS dr
Hgis 14 0.049 79.963* 30 0.032 33.803* 1305 0.002 1349
Hgiso 14 0.058 14.577* 30 0.037 14.286* 1305 0.004 1349
Hyseo 14 0.090 24.311%* 30 0.056 10.573* 1305 0.005 1349
Waseo 14 0.977 44.836%* 30 0.575 17.211%* 1305 0.049 1349
Sais 14 0.094 8.075* 30 0.073 6.298* 90 0.012 134
Saiso 14 0.052 6.072%* 30 0.029 3.344 90 0.009 134
Sa360 14 0.042 8.633* 30 0.023 4.687* 90 0.005 134
Yase0 14 0.097 360.933* 30 0.063 131.584%* 90 0.006 134
df , MS ,F , ¥ F-test (P<0.01)

xo6o RMRETEMZINREAEASSEFRBEIMFEREBNAEZBBHXR

Tab.6 Relationships between covariance of full-and half-sibs and causal components of phenotypic variance

o-s2 0'12) 0'52 a§ + 0'[2) 6% = o-§ + 0']23 + 0'3
Has 0.005670 0.001000 0.002000 0.001567 0.003567
Hais0 0.007000 0.001100 0.004000 0.001800 0.005800
Hse0 0.001133 0.001700 0.005000 0.002833 0.007833
Waseo 0.013400 0.017533 0.049000 0.030933 0.079933
Sais 0.000700 0.002033 0.012000 0.002733 0.014733
Sdis0 0.000767 0.000667 0.009000 0.001433 0.010433
Sd360 0.000633 0.000600 0.005000 0.001233 0.006233
Yas60 0.001133 0.001900 0.006000 0.003033 0.009033
£7 FMTRRMRIILRBE T LA RIS
Tab.7 Heritability of growth and survival traits in hybrids in different stages
Hys Hais0 Haze0 Waseo Sais Sais0 Sa360 Y4360

0.6355 0.4828 0.5787 0.6706 0.1900 0.2939 0.4064 0.5018

1.1215 0.7586 0.8681 0.8774 0.5520 0.2556 0.3850 0.8413

0.8785 0.6207 0.7234 0.7740 0.3710 0.2748 0.3957 0.6715

> >
0.5018 0.8413 0.6715 , (9
, Excel . . .
F 8 FMA[E B HIAE AR 8 B IR MR FR R AR BUAR 5K
5 Tab.8 Genetic and phenotypic correlations of growth traits for
hybrids in different stages

’ . Hys Hyigo Hgyseo Waseo

’ Has — 0.007  0.023 0.026

Hgiso 0.015 — 0.073* 0.002

’ Hyse0 0.902%* 0.975* — 0.753*

; Waseo 0.937* 0.945%* 0.992%* —
, *
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Tab.9 Genetic and phenotypic correlations of survival and
yield traits for hybrids in different stages

Sats Sd180 Sd360 Yase0
Sars — 0.266* 0.222* 0.192* ( . 2003; , 2006)
Saiso 0.817* — 0.846%* 0.884*
Sase0 0.856* 0.923* — 0.781% ’
Yaseo 0.914% 0.937* 0.986* — ) (2003)
3 ’ .
3.1 , , ,
, Ernande  (2003) 24 ,
0.14—0.40 3.2
( , 2009); :
0.15—0.46 (Lannan, 1972, , 2012); ,
0.42 (Langdon et al, 2003) ,
0.21—0.88; ( , 2008)
0.23—0.35; ,
0.18—0.34 ( , 2010) , ,
, 0.2—0.5 , ,
0.2—0.9 ,
( ) 0.48—0.67, ,
) ) ( , 2009, 2012)
, Dégremont (2007) 17 R ,
43 6—8 ,
0.47—1.08, 0.07— Ernande  (2003)
0.38; Evans  (2006) 34 4 ,
192 370 664 ,
0.36—0.71 , , ,
0.19—0.41, ,
(2010)

>

(2009)
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(2003)

Bigt ATAFE] T @b RARAHL K F 2] ka2
3, FHIT REFEFRFEESHHE L, it
T FZRF ML F Ay RIER. RNFT R P NFRA
2069 A B, B,

) ) , 2009.
, 16(5): 736—743
, , , 2012.
, 19(4): 700—706
, , , 2003.
, 10(3): 206—211
) 5 , 2010.
, 34(5): 705—710
, s , 2010. (Tegillarca granosa)
, 41(6): 907—
913
, 2010.
,28—54
R , 2008.
, 32(2): 287—295
, 2003.
,30(3): 197—200

, 2012.

, 122—130
) , , 2012.

, 36(9): 1358—

1366
, s , 2006.
, 13(3): 378—383

, , 1999. , 42—108

> ) , 2010.
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, 41(3): 334—340
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EVALUATION ON CROSS-HERITABILITY OF INTERSPECIFIC HYBRIDS BETWEEN
FEMALE CRASSOSTREA HONGONGENSIS AND MALE CRASSOSTREA GIGAS

ZHANG Yue-Huan', WANG Zhao-Ping®, YU Zi-Niu', YAN Xi-Wu’

(1. Key Laboratory of Tropical Marine Biological Resources and Ecology, South China Sea Institute of Oceanology, Chinese Academy of
Sciences, Guangzhou 510301, China; 2. Key Laboratory of Mariculture Ministry of Education, Fisheries College, Ocean University of
China, Qingdao 266003, China; 3. Engineering Research Center of Shellfish Culture and Breeding of Liaoning Province, College of
Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China)

Abstract We estimated the heritability and genetic correlations of interspecific hybrids between female Crassostrea
hongongensis and male Crassostrea gigas by nest 45 hybrid families (3 ¢: 1 o7). The results are followed. (1) The
growth heritability of paternal half-sibs, maternal-sibs, and full sibs were 0.6355, 1.1215, 0.8785 for larvae, 0.4828, 0.7586,
and 0.6207 for spat, 0.5787, 0.8681, and 0.7234 for adult shell height, and 0.6706, 0.8774, and 0.7740 for adult living
weight, respectively. (2) The survival heritability of paternal half-sibs, maternal-sibs and full-sibs were 0.1900, 0.5520, and
0.3710 for larvae, 0.2939, 0.2556, and 0.2748 for spat, 0.4064, 0.3850, and 0.3957 for adult, respectively. (3) The yield
heritability of paternal half-sibs, maternal-sibs, and full sibs were 0.5018, 0.8413, and 0.6715 for adult on day 360. In
growth genetic correlations, no correlation was found between larvae height and adult yield and between spat height and
adult yield. However, weak negative correlation was found between larvae and spat, and strong positive correlation
between a pair of growth traits. Positive correlation was observed between survival and yield in both genetic and
phenotypic aspects. This study may offer a guide for establishing a distant hybridization breeding strategy in the
aquacultural practice.

Key words Crassostrea hongkongensis; Crassostrea gigas; phenotypic traits; cross-heritability
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