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F 2010 4E 5 1, 506 DU AR A AR, 2 H R
B X A To o TR TR R, O Y 5
5 1 500 MCVE S A HEAR o
1.2 XWAHE

SR FH BT I 5 3%, 088 56 0k DL 7 O HERG | OF
FHALB BRI 1 DA 3 ADREASCR, 87 5
MG D113 AN ACFR PR LA 39 MR EFRME R

YR AE 30 L R T B 6 ~8 4/
mL, B 2 RAe K 1R, kR AR R R LR
DURTR % , 1 21 48 7K 5 4 075 28 09 FH IR 7K b ik
KA 3 K, R & s/ ER s (R L R
1:1), PRI HAFEE 2 000 ~5 000/mL , FE D1 47 43 v
10 000 ~20 000/ mL, # 4 &)y Ha FIHE DI i) 4% £ 1 00
SR R REK TP R R R, T
THERIE & % B, fER & B B 3 K% i
AT S DR AT EEA R 8 4k
A E R — B R W™ A 30 L %R
R, Z G M PR E . LR KNI
WK, KRR 19 ~23 T,k 28 ~ 29, pH Wy
7.8~8.0,

MERZF VTR IEH | mm 72245 B, 8
HERZREGIUE N A 30 L SR 4 AR
LN 700 pm 1) R4S, 4855 2 400 ~ 500 Fi,
HTASM PR E R, 57 REH— )W
48, WA IR LA, Bl B4 o X M2 1 mm
W4%, AR KE R 19 ~23 T, #hEF k28 ~29,

pH % 7.8 ~8.0,
1.3 HESW

PR R R CRS 1 B2 0. 02 mm) ) & 5 4> K
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HRYEHE BB TR AL Y, = + s, +d, +
e, Bt SAS B GLM i F2 Xf 4 [7] jid 1 2 7] g
SRR T 22 A5y AT A b Yy AR o A HETE 556 5
AWM S TC 7 A B A S AR A R R i
{H o BARIEL s, A LA BEVELL 300, d,
550 ANHETE NS A METE A 53 B BRI ey A BE L
RONL (R 13 2) R A 5 TE A A A AR 8 A 280
PRRECR, = [N =Y (ny/dn) 1/(D - S) ;i
MMM AR EREE K, = [ (npdn,) -
N (ni2/N)1/(S = 1) s HEEAS R A ROF R AR
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Tab.1 Analysis of variance for components of
phenotypic variation

ERRWE AmE PR B Wy
source df SS MS EMS
T sires S-1 SSg  MSy o +k, xah +k; X0}

e ME 6] dams D - S SSS(D) MSS(D) a'§+k, XU%)

g
RIMER G s, .
progenies

SN total N-1 SS+

R2 FRETEMEITREEAZEASS5RBEMEEBMAEZZEHXR

Tab. 2 Relationships between the covariance of full and half-sibs of the
observed and causal components of phenotypic variance

Ji 22 5y YT 22 5y J P £ 53 Ji A N
observed component covariance component causal component calculation of component of variance

oy COV 174V,

o COVys — COV iy 1/4V, +1/4Vy, + Ve {MSs - [ (MSgpy —MS,)/k, ] xky —MS,} /ky
ol Vp = COV g 12V, +3/4V ), + Vg (MSgpy =MS,)/k,

2 2 2 2 %4 74 vV
Or.05,0p,0, P 4+ Va + Ve + Vi MS,
5. 0D COV g 1/2 Vy +1/4,, + Ve

RFFFMEAE T hl =4 x o/ (o5 + 0 +
o.) B FEFR ML 1 by =4 x o,/ (0§ + 0, +

o)) BRI R, =2 % (as +a)) /(o +
o+ ot) . BIES BEWRB AR N =k ok,
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Tab.3 Mean and coefficient of variation of

2 45

2.1 %Emam ERKERRESY
TG0l 2.3.5.6 AW E . 7t K5 8O AR

shell-length of different age-month of M. edulis
TR e/ mm AR R %

%‘%ﬂﬂi’%3,%ﬁiﬁ‘@qjﬁﬁﬁwagﬁﬁﬁ Eaﬁ Iiff\h f:l:ji( mean shell-length coefficient of
MR AR A7 AL — 5 0122 57 and height
2.2 A TR D R 89 4 4K MK B 77 2 43 47 0 PR s 28130 0
o SL 1.81+1.07 58.81
3 A SH 4.94+1.94 39.27
MG D2 .3.5.6 % ) dEPE [A], ik P 8 (a] A SL 317212 38, 49
HEMER S FEB R, @ FRREREE (P < 5 At SH 11.74 £3.15 26. 86
0.05) o Mt 15 J5 2 414 ¥4 25 K F Ak bk 3 £ L 7.24 2186 25.65
T4 (P <0.05) (4.3 5) i %y 22 M S 08 1933

SL 9.47 £1.77 18.67
14 BEWEEERON (P <0.05) , K I A 2
O3 22 S0 B AR A ) A ———————

¥ I_J H@ QE. Ij‘j 7’:9 916{2:71_'»%: EI/J Z;‘é XIL 'fgjj 7~E JHA m Z% Notes: Coefficient of variation indicates the ratio of standard
Iﬂﬁzﬁjj E@ %ﬁ{ﬁﬂ‘ﬁ o deviation to mean.
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Tab.4 Analysis of variance for components of phenotypic variation

AR 7ok YR source

by fiﬂj( /i 5% 6] paternal TE P9 M 7] dam/sire J5 %5 ] progeny
month trait
af MS F af MS F af MS
2 A SH 12 85.13 321.32 26 2.6 12.32 1131 0.21
SL 12 164.13 288.11 26 5.67 12.54 1131 0.45
3 Ak SH 12 82.02 125.28 26 10.57 24.76 1131 0.43
SL 12 219.69 144. 4 26 26.19 27.44 1131 0.95
5 A SH 12 174.36 104. 14 26 24.4 21.19 1131 1.15
SL 12 585.23 146.99 26 68.47 27.4 1131 2.5
6 A SH 12 91.14 98.04 26 12.68 19.22 1131 0.66
SL 12 531.63 135.76 26 73.47 31.71 1131 2.32

RS 2356 ARKRETENENREEFEZEASE2RARMYFRABEMAFEZANXR
Tab.5 Relationships between the covariance of full and half-sibs of the
observed and causal components of phenotypic variance

H i Motk 77 2241 4y component of variance

month trait ol ok oy or=oy tor oy ol o

2 Ak SH 0.17 1.76 0.45 2.38 1.93
SL 0.08 0.92 0.21 1.21 1

3 Hik SH 0.84 2.15 0.95 3.94 2.99
SL 0.34 0.79 0.43 1.56 1.13

5 Ak SH 5.74 2.2 2.5 10.44 7.94
SL 1.67 0.78 1.15 3.59 2.44

6 H it SH 5.09 2.37 2.32 9.78 7.46
SL 1.26 1.01 0.97 3.25 2.27

2.3 EMNAREKHPRES . TKNEED WKk, = [N =Y (ni/dn,)]/(D - S) =30,
N Ai%ﬁ' [)72‘3“5 6 Higstm K f#z:jj{ﬁﬁ’; [Z(ni/dnl) _ Z(né/N)]/(S—l) _
S DA PR R 8 A% 0 A T S A S80S AR
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30,K,, = (N - Zdnf/N)/(s -1) =90,

AIIAC 28 ) M, B 28 2 ] it A4 () e Al 3
FIR I sE SR IEE gk 6, o LIAE R 2F
7] Jtd 388 £ 10 A i L e e, 4 [0 M gt A 0 il T (EL I
2 SCF TR M 0 38 T D e A, B AR TR M 3 A%
TG THE B A 5, D, AL AR~ [R] i 4 20 A

R6 2356 A

T 5 A% T 2 56 ik DL A R PR 8 AR g 118 G A Al
it IR 2 A it 1108 0.29 SE K%
Ji0.27, FIGUL3 Ak se il 108 0.85 58
K te 7179 0.87, 5D 5 7 W7 w110
0.85 Fe gt J1 o 0.86. %IA UL 6 H % 7c it
#7179 0.87 e iEf4 1 0. 85,
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Tab.6 The narrow sense heritabilities in the 2,3,5,6 months

Hit LRI

4% 71 heritability

month wrait A7 F [ L B 22 6] g 4[] ffd
paternal half-sib( 4 ) maternal half-sib( h3) full-sib( A2, ;)
2 Hik SH 0.29 2.96 1.62
SL 0.27 3.04 1.65
3 A SH 0.85 2.11 1.52
SL 0.87 2.23 1.45
5 H i SH 0.84 2.2 1.52
SL 0.86 1.86 1.36
6 H i SH 0.87 2.08 1.53
SL 0.85 1.56 1.40
3 e 2 SR O S TR 17 A e R A

A5 3 Y A B AR 1Y 25 006 DL, SR P 4 )
AR IT IR 2.3.5.6 Hidsem K
BAE . 7E2.3.5.6 H kL At BER R
[ Jf A 2R 21 () B 0 4[] J A 4% ] 35 4% g 09 £ 11
(B XA 2200, He b DABE 2R 2 [A) 33t 4% ) A T H(E B
e, A A st 1% IR =z, A0 R F R M 35t % ) B Ak,
X507 WM o RS R — B AR 2R B
TELE PR A KA A 1 B PR AR A L i 2
Y 32 BF E Ak E S m n] R R H T O 40
I A SN AR B SO AR R AR R &5 R X AR
ARSI A [R] AR AT B T IR, H T R AR KON Y 5
M), B 22 2F ) i 3t 4% 7 Al T B L A & o PRI
PAAC ZRF [R) 20 43 Ak 11 1 35 A% 0 /2 5% Tt DL e 70 44
AR 38 T 0 T A

EAD R, LR G R D 4 A A A KR
Mt 1% 11, 7o st il 71 0.29 ~ 0. 87, 58 Kt f%
15 0.27 ~0.87, KT WA KWK EAET)
B A B Z Ml ., Toro 2 £l 1 % Hif 11
10.25 .40 H #1952 @& 1938t % J1 9 0. 38 ~ 0. 84,
Jonasson 252" fil 11411 ( Haliotis rufescens) 55 &
(g% 7149 0.08 ~0.30, Haley % ™ i 141 i 1y
R MRS @ % N 0.2 ~0.5, Dégremont

43K R, F) 6 ~ 8 IR A IE Rk L
WAL 1 0.47 ~1.08, )" Lt {4 Jy 2y 0. 07 ~
0.38,Crenshaw 2" fili 115 72 i A= K MR 38 4E )
7£0.72 ~0. 91, Langdon 2" ") F F 34 A~ K 41 1
MK RTE 4 DA E FR 50 B 5 T Akt 192 H
% 370 H % 1 664 H A7 15 2R A7 B 1Y) S
£ 97 4% 51k 0. 360 ~ 0. 712 F1 0. 218 ~ 0. 539,
Fisher ™" & — YR I 1R 17 [ 4R 16 35 ik 0% 5% op0 A 56 18
N PEAR B 35 4% A8 S, SR A ) Rl AE SR BN ) N e #E
T H TR 0 548 T3 ARMR, S B AR/,
AR R A A B s AR L SRR T E R, A
5% 16 FH 1 58 6 DL & b A R R BF A= BE AR, AH XS T
CRIE I DL, oA K MR s A% ) v o i HLAS
78R PSRBT E A 2R 21 W) M 4 9 A DG 43 B
L SO T A [ M BRI B3 35 A% 0 ok i Bk A [
Bf R FH R AL A A, AR o, o BB X BEPERON 7™ 2E
U5 REREAR B A FRYE I . SCam g R W &K
DUA R AR 1 38 4% g v, 2 VIR A o 12 33t 1%
Ty 228K FH 36 4 Bl i 5 VR % 28 01 DL AR K Pk
ARFEAT AL R BA BRI T .
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Estimates for the heritability of growth of Mytilus edulis

SONG Chuanwen, YAN Xiwu", SANG Shitian, HUO Zhongming, LIU Qing
( Engineering and Technology Research of Shellfish Breeding in Liaoning Province,
College of Fisheries and Life Science ,Dalian Ocean University ,Dalian 116023, China)

Abstract. 13 half-sib families and 39 full-sib families of Mytilus edulis were established with the balance
nest design in which each male mated with three females and the artificial fertilization technique. The shell
height and length of each family were measured in 2,3,5,6 months. The heritability of the growth was
estimated using the full-sib families theories. The results show that the maternal genetic variance component
estimates are all significantly greater than those of paternal ones of each growth trait( P <0.05). The female
genetic variance components have significant maternal effects (P < 0. 05), suggesting that the large non-
additive genetic effects could not be differentiated from the available data,so the heritability of paternal half-
sib families estimates in the narrow sense were precise unbiased estimator. The shell height heritability of
paternal half-sib families estimates are 0.29,0. 85,0. 84,0. 87 respectively. The shell length heritability are
0.27,0.87,0.86,0. 85 respectively,during 2,3 ,5,6 months. There were significant additive genetic variance
of the growth and different heritability of shell height and shell length, indicating that there is a great
potential genetic improvement for the growth of M. edulis using the selective breeding.

Key words: Mytilus edulis; growth; heritability
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