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Tab.1 Heritability, genetic correlation and phenotypic correlation of different time periods in Rushan area-model 1

188d 338d

Hié/d $8br

4744

age index

SH SL SH SL SW

ww SH SL SW ww

188d SH

SL

338d SH

SL

SwW

ww

474d SH

SL

SwW

ww

0.30+0.11

0.86£0.09***

0.76+£0.03***  0.28+0.10

0.55+0.13

0.62+0.06%**

0.54+0.06%**

0.73+0.05%**

0.73£0.15%**  1,00+0.01***
0.3340.11 0.56+0.23***
0.40£0.07***  0.32+0.12

0.79+£0.03***  0.59+0.06***

0.78+0.12%**

0.96+0.03***

0.69+0.17***

0.4440.13

0.4440.13

0.8140.11%**

0.63£0.06***  0.49+0.13

0.46£0.06***  0.46+0.07***

0.76£0.04**%  (0.74+0.04***

0.79+£0.14%**  (0.83+0.10***
0.73£0.16%**  0.93+0.05***
0.3140.11 0.69+0.19%**

0.49+0.06***  0.35+0.12

I BRSO, WAL BRSSO AL BN IR BARSC O AL T 7). R EE A B AR MER; o RIRAE0.00 1 KFAI R M 2 .
SH.3%#5: SL.5EHK: SW.5E%: WW.BE. TH
Notes: heritability (in bold, on the diagonal), genetic (above diagonal) and phenotypic (below diagonal) correlations; values are estimates + standard

errors; ***indicates significant correlation at 0.001 level. Shell height (SH), shell length (SL), shell width (SW) and wet weight (WW).The same below
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Tab. 2 Heritability, genetic correlation and phenotypic correlation of different time periods in Kongtong Island area-model 1

B/ i 188d 3384 4744
age  index SH SL SH SL WW SH SL SW WW
188d SH 0512013 0.9720.02%+

SL  0.89+0.02%** (0.57+0.13

338d SH 0.55+0.14 0.90+0.06***  0.84+0.09***  0.79+0.11***
SL 0.83+0.04***  0.63+0.14 0.67£0.17***  0.87+0.08***
SW 0.69+0.06***  0.60+0.08*** 0.55+0.14 0.80+0.11%**
ww 0.78£0.05%**  0.80£0.04*** (0.72+0.05*** (0.48+0.13

474d SH 0.40+0.13 0.79+0.12%**  0.27£0.30 ns ~ 0.80+0.11***
SL 0.61£0.06***  0.58+0.14 0.47+0.24* 0.96+0.03***
SW 0.40+0.08***  0.44+0.08*** 0.34+0.13 0.64+0.19%**
ww 0.77£0.04***  0.81£0.03***  0.64+0.05*** 0.44+0.13

VE: ns. E0.05CTPAHIGMEAR T2 *£E0.05/K FH I . 2%

Notes: ns indicates no significant correlation at 0.05 level ; * indicates significant correlation at 0.05 level

®3 RIEMRN. ERBEXFREEX—EED
Tab. 3 Total heritability, genetic correlation and

phenotypic correlation-model 2

EEELa

. SH SL SW WWwW
index

SH 0.25+0.08 0.85+0.07*** 0.70+0.15%** 0.84+0.07***

SL 0.90+0.004*** 0.29+0.09 0.76+0.12%** 0.97+0.02***
SW 0.82+0.003*** 0.80+0.007*** 0.14+0.05 0.7740.12%**

WW  0.90+0.003*** 0.88+0.004*** 0.82+0.006*** 0.26+0.09

K1 1k BN W B 2K (P<0.001), SHE WWAEAR
[F) HSF [0 118 358 £ A DG R 2 70 AH O B 1 488 155 (0.73~
0.83), TENIRINS A B, Wi4E b [B] 1) 38 15 AH DG (B 2
BT RIA G, PEWISH S SL fig A2 7] — 41 3
S B FIRER RN, SRR
HBAL . SLEWWR B LM & T &4 5
WWI s G A S MA, #3085 = F0.90, Ui
1 X R W SLAE bk 11 3% B 1T LA B A 2 5 W W
br; SLEWWRRBAHCEAE0.75 A, IR TH
15 A% AH DG (H o 48 A ) 09 38t 4% AH OC (H 7E
0.56~1.00, FRIAHIAEAE0.35~0.76. VAR [ Ay itk
A FH G R e B AH A B 2 AR I BT A g 4G,
(IR N o S

M IR B A 3R K AR 3 A MK R 69 R A AR K A
WAL AR K W ) 5% Vg 358 55 2L L Sl HR ) 1Y
FEAUFH B AL A AL . SLS WW I 35 4% A1 ¢

e, H#SR B W3 7K - (P<0.001); Hk 2
SL5SH, XK i) a5t 1% AH 5 fB M 188 H ik ]
560 H & & W7 AR, (H 3 88 38 2] 4 2 3 /K F
(P<0.001), 474 H 1}, SLAISWH it 1% AH 56 fe ik
(0.27+0.30), A ikF| &8 FKF(P>0.05), HAbIEbx
T¥1] B9 38 15 A (B 40.47~0.80, 2 U AH DG AH 40.47~
0.65,

3 iR

3.1 KHIYFEE DD

WF IR VEIR 8 A SR, sl 1A U2
PERA B pl A I e, A R A 35t 4% 25 4 A
FEAATTER B — i B R, — i, 18
VB BAL S, B 77 bR W R R B
PEAR LLAL, 3075 150 B J2 B 140 LA K 4 il A2 1) 34
B ARG HRGE 1R W A L LR D B T d5
AN TR A K B B 38 4% 7 DL KA MR AR 45 48 s )
(9 AH DG A3 A, 3K A A T A0 T 9 A dm ] ) s A
S HAESE G — A A R
P08 o) — M Az AR B (R4 8 5

TS AEARA . B #3 DA,
HEAT AL SR AT, O T T R R ] 2 32 5K
I X 35t A% SR S, 7S R A R S
INF, AN ) Sfe I8 1Y) S A B B R S (] 1) 35t 4% 4 0
(genetic groups). QuaasF P A MK A= 417 |
M ERAEAR DL S RS AE B, AT LUK R B SR A i
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B R AL AL, AR AR BN B A R
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DI B Aff 5 AR X -4 1 3 4% Tk, (H Ay 2%
FHINK, ERIEGFES, WRZEREATFRZ
() 1) 35 1% 50 ZR B, 3t A% A X 35 A BE A A 52 )
AR, BB EER BB 2, e R AR
L JCTE I R AR BB A AN [ SR R 1 R AR X
SR . W T AN 3R B R A (] 2% 22 W] B T AR 2
ZEBLIE , T AE S AR Y o A TG K N A
D11 A el B S ST I v - 7 N 5
B AR AE SRR AN ) ke YR 1Y) S AR %
BN F R s 4L)5 , T LA R S0 BR i T 4
B AR

AR S 56 32 FH A AR R 23 A T 3L L A U 5
VSO R B R Bt (e 1 S8, SR B K4t
W5 A KPR A T8 b 1 8% 71 7£.0.28~0.65, & T H
miL S, S AR HRGE AR, Lannan! 4t iE
T A8 W g oy A 5 2 ) S A% o (B
AR 845 )5 22)°00.33 ., HedgecockZF P4 T
K A g AR s A R A Bk St £% 7124 °40.20, Evans
ZEPER iR NE AR 5 T 640 H S B IA K
I A R 1 B S A% 77 0.003~0.313, 7EH
P, T DGR AR FH R 220 A BT A b 5 B B
MR ZR, A58 T 360 H K4k W5 A= K AR 1Y
WAES L, KBS A E A g
J1o CongZ&™FIH 4 K T3¢ Bl i Tk A £ T 454
KE, XST12H WA 0G AR 1T TR . 5t
K. SRR BE WAL S b, MR B EE
HATF03~0.5, g FrhmsEsfe ), FRESES
K A R MI L AR C e BT i, a0 T KAk 5 4
h SRR L 11 90.161~0.387, Fe KBy BfE )
0.139~0.398, & 34K 4 38t4E 77 .
32 KHEFMHKENEEERS T

X F PR (R A R RUAR G, 2 R s A A G
FVIR S5 A S L [R)VE F P= A2 1 o 55 W P fR 1 st
& J3 B AR, FAVH O F 2R I o
Sl AR, SRR A AL Y e,
it A% A OGS = AR . H R AT B IE 3545 AH DG W]
AE 29 0 PR B AH SCHI AR , 1 5 2R R AH DG (H
AT

QSR PR ] A A e 1881, &K
35 6 — AN PEAR 0 38 B T DA S — Ak AR
T P RH DG B P an SR MR ) g R AR G, U
X Hop — AR I T 26 ) — A TR A A
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Analysis of heritability, genetic correlation and phenotypic correlation for
growth trait in Pacific oyster (Crassostrea gigas)

LI Huanjun', XU Tao’, WANG Weijun'", LIBin', CHEN Jianqgiang ',
SUN Guohua', LIU Zhaocun®, YANG Jianmin "
(1. Shandong Marine Resource and Environment Research Institute, Yantai 264006, China;

2. Fisheries Technology Extension Station of Shandong Province, Jinan 250013, China;
3. Shandong Huachun Fisheries Co., Ltd., Dongying 257200, China)

Abstract: Pacific oyster (Crassostrea gigas) has the characters of strong environmental adaptation, fast growth,
delicious flavor and rich nutrition. C. gigas is the most widely cultivated aquaculture species, the highest
production economic shellfish in the world. When carrying out genetic breeding of animals, genetic parameters
play important role in such aspects: individual genetic evaluation, selection response prediction, best breeding
scheme design and improving the efficiency of selective breeding. This study conducted the experiment at the both
north and south sides of the Shandong Peninsula. Ru Shan (RS) area is the main market of oyster in Shandong
Province. Through market research, about 90% of the oyster come from RS area in the winter market of Shandong
Province. Kong Tong Dao (KTD) area is another main market of oyster in Shandong Province, which can have up
to 50%—70% market share in spring and summer of Yantai aquatic market. Genetic parameters of different strains
and in different environment will be different. Although the same genotype materials, when environmental
contributions to phenotypic variation change, its genetic parameters will be changed. Strictly speaking, the genetic
parameters of specific groups can only be applied to a particular environment. In order to improve the efficiency of
selective breeding, obtaining important economic characters of heritability and genetic correlation of genetic
parameters in specific environment is very important. So far, no report of genetic parameters in C. gigas has been
found about RS and KTD area. In order to find out heritability, genetic correlation and phenotypic correlation of
growth traits in C. gigas in RS and KTD areas, this study was carried out by partial factor mating design and
artificial insemination method to establish the family, and the oyster families were bred in RS and KTD areas. The
mixed linear model was used to estimate genetic parameters of growth traits of the RS and KTD areas at the age of
188 days, 338 days and 474 days in C. gigas. The results show that the index of growth traits of C. gigas at
different age, heritability in RS area was 0.28—0.55, which was medium to high heritability, heritability in KTD
area was 0.34—0.63, which was high heritability. Compared with the RS area, heritability of growth trait in KTD
area was height. By using the parent model, the age and location as fixed effects, and calculated heritability of the
shell height (SH), shell length (SL), shell width (SW) and wet weight (WW), which were: 0.25+0.08, 0.29+0.09,
0.14£0.05 and 0.05+0.09. Genetic correlation and phenotypic correlation were varied at different areas and
different age, but both correlations presented here were positive between each index. In general, the genetic
correlation is higher than the phenotypic correlation between each index. Results of this study could provide data
support of breeding route at both sides of north and south of Shandong Peninsula. The results also could help to
obtain quantitative genetics parameter of growth trait in C. gigas in these areas.
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