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N NFERIFE R C Sk, WD BER & K, HD # JP BEiA

HRGKR #HAR /N
2.2 BEERBARERZ BB XS
R AT G B 25 5 52 28 BR8] (1 4 56 &
LR 2, Bk WD BEARSE, R BRI A MR A G R
BRI K (P<<0. 01) . TETA BEA D 5245
FUSTE SRR A OE R EOK T ISR 2 18] 14 56 &
. B KR #HARSN, HOARRHA 52 A i KL & T
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2.3 FEIBEKHIFUEZRARTEMNBE RS
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M ange 3 Ui, M EIEVERRE . HD.JP 1 WD Bk
HO ST AR B I f K I e v, HOOR e B
I JE R TR KREFR X 78 258 B i) B R 1) 1 58 2 5%
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Table 1 Descriptive statistics of various phenotypic traits in different populations of Pacific oysters

Y HAE© L3 FARY FK© Fm© G FRFHA® FAEHBY R Y
FHMEERES (20,1945, 63)em® (44, 8146.08)mm  (78.33+9.85)mm (221243, 7)mm  0.2840.04  0.58+0.08 0,500, 08
HD 113 ,
BREH/ Y 27.89 13.58 12.58 16.92 15,57 14,20 16.07
THEAREL (16,9843, 9D em® (443145 39)mm (72,3629, 2Dmm  (21.38+2.9)mm  0,3040.05  0.6240.09  0.49+0. 08
P 246
I AFRE Y 23,40 12.08 12.73 13.63 16. 55 15.03 16.06
T HAREL (16,944, 25)em® (47,746, 80)mm (74, 4848, 15 mm  (20.5+2.27)mm  0.2840.03  0.6440.08  0.43+0.06
KR 53 ]
’ AR EZE Y 25,07 14.33 10. 94 13.28 11.76 12.84 4.7
TG EARES (13,7844, 86)em®  (40.78£6.72)mm  (64.97+13.2)mm  (20.8£3.96)mm  0.33%0.06  0.65+0.14  0.5240,12
WD 79 )
BRE/ % 35.29 16.49 20. 32 19.03 19.13 2172 22,34

7 : @Population; @Number; @Item; @Cavity volume; @Shell length; ©@Shell height; @Shell width; ®Index of shell A; @Index of shell B; MIn-

dex of shell C.

3
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within the same column are significantly different at the 0. 05 probability level (P<C0. 05), while the same letters within the same column are not signifi-

cantly different(P=>0.05). )
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Fig. 1

ANOVA for phenotypic traits among different populations
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Fig. 2 Distribution of shell volume in each family

R2 FAREBEREHENERERZ EHEXREY

Table 2 Phenotypic correlation coefficients among different growth traits of Pacific oysters in different populations

RN LEIN FERTH ek e S
Populaition Trait Cavity volume Shell length Shell height Shell width
FEZSFH Cavity volume 1 0.565" " 0.621"" 0.611""
e Shell length 0,444~ 1 0.389" " 0.443°"
HD/JP N , ,
15 Shell height 0.596" " 0.270" " 1 0.410""
Fe5% Shell width 0.513"" 0.225"" 0.215"" 1
FEZSTH Cavity volume 1 0.640" " 0.676" 0. 765
Fe Shell length 0.486" " 1 0.515" " 0.461
KR/WD N
5215 Shell height 0.813"" 0.318" 1 0. 541
Fe5¢ Shell width 0.612"" 0.132" 0.514" 1

T 02 B 770 5100 HD Al KR BER XEFRZT 77705008 TP H WD R, « ARZEF B3 (P<C0.05), * » AXRZFMEF(P<<0.0D) . The corre-

lation coefficients for HD and KR populations are presented above the diagonal, while those for JP and WD populations are presented below the diagonal.

* indicates significant difference (P<C0.05), * * indicates that the difference is very significant (P<Z0.01).

B YR K e vt . MAHEERSKRE . 78 HD
BEUR L 52 B 3 G B e e i O T S IR e 2 A
(0. 155), JP A, 524 32 B 8 5 ) 72 i 1F 11 52 1)
SEAFR0. 122) , KR B, 52 85 32 B30 8 5% i 5¢ ve F
M2 5E 2R (0. 267) , WD BEA 58 9 35 5058 1 5 1
Sa kM 5T 22 R0, 302)
2.4 RERHE

AR 15 1) e 8 BB 4 iR . ELPE
R E BB L 7E HD.JP Il WD BEA o2 R4
S R B34 R 7 e He g R 9 0.143.,0. 205 Al
0. 345, 7F KR #HA b e R 50 K& 5T 58 (0. 244)
MR P E RBORTE 22 UAS BRI R i 35 R 5%
EFISEGEAA AR 0. 104.0. 070,0. 143 F1 0. 167,
2.5 B EIHARE

BT m A TS B A A R AN 5 TR,
HRAIE G 5 PR AG 06 25 5, A5 2 TR R B [l 0E O L R ik

PR 5 BEL, S5 R R . HD BEACH Vi=—19. 087+
0. 248SL+0. 216SH + 0. 506SW (R* = 0. 581), JP B¥
2 V=—15.623-+0. 179SL +0. 195SH +0. 493SW
(R*=0.557) KR #&  V=—17.359+0. 139SL +
0. 771SH 4 0. 170SW (R* =0. 718) , WD #f{&  V =
—15. 090+ 0. 339SL + 0. 216SH + 0. 190SW (R? =
0.765),
2. 6 BESHITMH

SR FH B1) 40) B5 3 XoF B 44K 11 1 58 R0 320 A7 I 2 Tk
B, ZERILER 6. WK 6 FroR, BEARXT K 2B A 1
FEHRZM (P <0, 01) , PG, RPREAS A R 047 M Aff 11 12 3%
XFF Al B A S50 2 e T B, N SRR AE S [ &R
VRS ERE i) AlT N

DAREAA Ay [ 78 00, X 7E 258 B OB S MR f 454~ 52
RUIFRBGHAT AL S BN G5 R IR 7 PR, Mistfg
J1kFE 7 = Mo 25 BN A% 1 8 T 1l (0. 64~
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Table 3 Path analysis with shell cavity volume as the dependent variable in different populations of Pacific oysters
[B]4AE M Indirect effect
TN et ELHEAE ¥l
Population Traits Direct effect Sum as TE g
Shell length Shell height Shell width

72K Shell length 0. 268 0. 296 — 0. 147 0. 149

HD 2 Shell height 0.378 0. 242 0.104 — 0.138
5% %% Shell width 0. 337 0. 274 0.119 0. 155 —

7K Shell length 0. 241 0. 204 — 0.122 0.081

P 7% Shell height 0.453 0.143 0. 065 — 0.078
729 Shell width 0. 361 0. 152 0. 054 0. 097 —

7t K Shell length 0. 274 0. 365 — 0. 138 0. 228

KR 515 Shell height 0. 267 0. 408 0. 141 — 0. 267
5¢58 Shell width 0. 494 0. 271 0. 126 0. 144 —

5t Shell length 0. 263 0. 223 — 0. 187 0. 036

WD 22 Shell height 0.587 0.225 0.084 — 0.142
729 Shell width 0. 276 0. 336 0. 035 0. 302 —

R4

AEBEREHUZERARLE

HIRE R E

Table 4 Determination coefficients of phenotypic traits on shell cavity volume in different populations of Pacific oysters

K Population A Traits 7oK Shell length 5% Shell height Fe5% Shell width
72K Shell length 0.072 0.079 0. 080
HD 7215 Shell height 0. 143 0.104
7555 Shell width 0.114
5t Shell length 0. 058 0. 059 0. 039
JP 551 Shell height 0. 205 0.070
7255 Shell width 0. 130
721 Shell length 0.075 0.075 0.125
KR 5215 Shell height 0.071 0.143
7255 Shell width 0. 244
oK Shell length 0. 069 0.098 0.019
WD 7275 Shell height 0. 345 0. 167
5% Shell width 0. 076
0. 68) , Fe K 1938 % 11 J& T 45 38t 4% 7 (0. 49) . 72 5L 1Y 3 Wie

WAL SR TS mAE 11 (0. 24) . MAHETERE TR
TS A 08 248 MR 19 382 45 A0 G 8 T i B IE A ¢
(0. 57~0. 83), 5e 25 B 5 1y 1Y 3R B AH 5% Ry v 5 1E
HEC0. 66) , RS 58 K (52 96 1 L RUAH &1 by v 55
KFIEASE (0. 49~0. 54) , JEA MR Z 8] 19388 1% HH 5%
PR & T A5 3 5 K IE A 9E (0. 49 ~0. 71) , L AU &
P& FARBE IEAH 5 (0. 26~0. 30D,

LU K A AR —BOR T HA TR AT
M ER AR . BE G AR 7=l () R W % 8 T 3 %
H PR R e B AR ERAR T R R L Se A
B 2R L 22— AT DA S B0 < A 5 e KA
PRI IO bR Z TSR] e A

e v B T S L R /\TJ.E{?.%%Zﬁ’I‘s%i%XﬂLT’LE/‘JﬁEJKﬁ
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Table 5 Test of regression coefficients for meat yield traits in different populations of Pacific oysters

HEA H7AEE EIEEY bR T #r4e P i
Population Independent variable Regression coefficient Standard error T-statistic P value

# 1 Constan —19. 087 3.227 —5.915 0
7oK Shell length 0. 248 0. 065 3. 803 0

Hb 5 Shell height 0.216 0. 040 5. 457 0
5279 Shell width 0. 506 0. 107 4,723 0
1 Constan —15. 623 1. 897 —8.236 0
5K Shell length 0.179 0.033 5.373 0

I 5% Shell height 0.195 0.019 10. 114 0
559 Shell width 0. 493 0. 060 8.162 0
#1& Constan —17. 359 3.094 —b5.611 0
FEH Shell length 0.139 0. 049 2. 851 0. 006

KR 5E 1 Shell height 0.771 0.141 5. 455 0
F£5% Shell width 0. 170 0. 055 3. 089 0. 003
# 1 Constan —15.09 2. 049 —7.365 0
52 Shell length 0. 339 0. 079 4,313 0

WD
5t Shell height 0.216 0. 025 8.782 0
FE5E Shell width 0.190 0. 042 4.549 0

®6 BHEHEEHERE

Table 6 The test of significance of population

o TR Ui SEiE L SEHEEL A ERRE B FAMEEC
Tra Cavity Shell Shell Shell Index of Index of Index of
ts
s volume length height width shell A shell B shell C

Significance test for 7.20X10" """ 0.013" 1.85X10 %" 0.453" 4.65X10 """ 0.046" 0.047"
fixed effects

W »UEEREBFP<0.05), * » [LELREWEF(P<C0.01), * indicates significant difference(P< 0. 05), * * indicates that the difference is
very significant(P<20. 01).

RT BEAFIBESEIEMG

Table 7 Evaluation of genetic heritability and genetic parameters

It

E2N TR TN FEiH FETL

i
Traits Cavity volume Shell length Shell height Shell width
e Cavity volume 0.64=+0.11 0.5740.13""" 0.8340.06" " 0.7540.09"""
55K Shell length 0.49+0.05""" 0.4940. 11 0.51+0.14" "~ 0.497+0.16""
5o Shell height 0.66+0.04""" 0.30£0.06" "~ 0.6840.12 0.71+£0.12"""
557 Shell width 0.54740.04""" 0.26+0.05""" 0.28+0.06""" 0.244-0. 08

TE A LR 8% 07 LR 1O s e MO W AR T 7 R TUAR . * » R EFL B (P<<0. 01, » » » fUK2E R mFE RF (P<<0. 001,
Diagonals represent heritability, values above the diagonals indicate genetic correlations, and values below the diagonals denote phenotypic correlations.

% % indicates that the difference is very significant(P<C0. 01), * * * indicates that the difference is extremely significant(P<Z0. 001).
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Path Analysis and Estimation of Genetic Parameters of Morphological Traits and
Shell Volume in Different Populations of the Pacific Oyster., Crassostrea gigas

Yang Yanfei, Yang Ben, Li Qi, Liu Shikai
(Key Laboratory of Mariculture (Ocean University of China), Ministry of Education, Qingdao 266003, China)

Abstract:

Pacific oyster, Crassostrea gigas, and the potential for improving cavity volume through selective

To investigate the impact of body traits on cavity volume in different populations of the

breeding, we measured the shell length, shell width. shell height and cavity volume of 113, 246, 53,
and 79 oysters from wild population and three selectively bred strains from populations of China, Japan,
and Korea, respectively. The results indicated that the cavity volume of C. gigas was improved by
selective breeding in different populations. Path analysis showed that the most influential factor on
cavity volume was shell height except for the Korean population while shell width had the greatest
impact on cavity volume in the Korean population. The regression equation between individual traits of
C. gigas and cavity volume was established using stepwise regression method. For China selected
strain, V=—19. 087 +0. 248SL +0. 216SH + 0. 506SW (R* =0. 581); for Japan selected strain, V =
—15.623-+0. 179SL 4-0. 195SH +0. 493SW (R* =0. 557) ; for Korea selected strain, V=—17. 359+
0.139SL + 0. 771SH + 0. 170SW (R* = 0. 718); for wild population, V = — 15.090 + 0. 339SL +
0.216SH +0. 190SW (R*=0. 765). Estimation of genetic parameter showed that cavity volume had very
high heritability (0. 64), genetic correlations with body traits were high (0. 57~0. 83), and phenotypic
correlations were medium to high (0.49~0. 66), which means that cavity volume could be effectively
improved by selective breeding. Our findings furnished valuable insights for enhancing the genetic
potential of cavity volume in C. gigas, thereby advanced the breeding efforts aimed at developing elite
strains characterized by elevated meat yield.

Key words: Pacific oyster; cavity volume; correlation analysis; path analysis; genetic parameter; mor-

phological traits; selected population
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