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Fig. 1 Different shell colours and morphological characteristics of Pinctada fucata
1. Selected Pinctada fucata of four kinds of shell colors; 2. Morphological characteristics of Pinctada fucata.
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Tab.1 The phenotypic parameter statistics for Pinctada fucata of different shell colors

5% = /mm SH

L9/ mm SW  ZHLK/mmHL  {KH/g BW

5¢f color S parameter 52K /mm SL
fE 55724, traditional shell P mean 59.976
FrfE2: SD 5.362
A5 5t R BU%CV 8.940
45248 gold shell T mean 59.187
Prifi2E SD 5.456
AT R EU%CV 9.218
976, white shell FH{E mean 56.278
FrfE2: SD 4.875
5 5 R EU%CV 8.662
21750, red shell T mean 55.088
Frifi2E SD 4.231
AF 5 RZEU%CV 7.680
M SE A5, black shell FH{E mean 55.871
br#fE2: SD 3.995
A5 5 R BU%CV 7.150

63.942 20.771 50.609 34.755
5.484 2.519 4.589 6.166
8.577 12.127 9.068 17.741

63.935 21.680 51.078 34.291
5.116 2.929 4.275 5.960
8.002 13.510 8.370 17.381

61.161 21.434 49.570 30.670
5.186 3.395 4.869 4.330
8.479 15.840 9.823 14.118

60.538 21.242 48.839 30.355
4.460 2.847 3.799 4.470
7.367 13.402 7.780 14.726

60.180 20.676 48.463 30.056
4.125 1.406 3.467 4.376
6.854 6.800 7.154 14.559

ARBFENT 5 Fhoe Gl R A D& T2 S AR 1]
HEAT ] BAH DG T (3 2), B TER 5 14 a] 2
LB 3 A 52 (P<0.01), 156 A FIF 36 B B 25 AR
XA T 22 (R B4 A O AT e W A 7 S . AU SG
FEEE, &AMk S REZ [0 8%
FHIC, (H 450 0 55 R 8] AH ¢ REUR R IE &0
ARFAISHE, Hrbfegietd . A tmamer
se ] 5RE M R K, 575k
0.727. 0.536 F1 0.577, £ MMk 5K Z [HAHC R
B RE/MRIR 7k . 7im . BREK . a0,
FH A KRR T i e RN e K, i /h . &
Fe g R ST 2] 5 AR 2 R A 96 FR B0 R
RIEFEE, A9k 0711 1 0.636, HKEFRK,
AT L AE 2 %1% PR b o' £ 1) A T R B DL AR R A e
LY VA TN

Ry AT B, 5 8) SPSS 21.0 Fk 4=k
FHIZA MU W 77553 00 345 5 Fhae 6 A Bk B DL
B2 MR AR 1 B 0 A8 R B (E R D AN
AR 5 R B (BHEAE D (3R 3). Hep e gest
EIEAE R R B2 72 1. (0.406), HIKIETEE(0.334);
7o e 1 1 5T K i KRR B b )42 B2 I AR 5 (0.3106),
R IR LA S K i 7 A [B) B2 52 Ml 4 52.(0.2582)
XiF 4 76 (0 21 B B4R FH B K I 02 52 195 (0.409), ik
JE5E1(0.279); FEAE T 58 R d R B[R] 2 5 )
TR T (0.2438), HUJE5E 5 38 2 5¢ 4 B 422 5% e 4
H(0.1662), XA HEEM RN ETK
(0.373), HKZ5Er(0.359); semilid st Kk
3 (R 422 5% i AR . (0.2428), HIOEFE Kl it %
P )42 52 I PR T (0.2337) o W21 5% (4] B 45 4F H
R FE5E#(0.320), HUE5EK(0.309); Feimid
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Tab. 2 Correlation coefficients between the phenotypic traits for Pinctada fucata of different shell colors
o4, color MR trait 5% = /mm SH 5% &/mm SW LHELEK/mmHL  {k&E/g BW
14720, traditional shell sek SL 0.765" 0.551" 0.636" 0.727"
5ei SH 0.615™ 0.554" 0.691"
596 SW 0.591" 0.437"
KHZ%K HL 0.569"
4540 gold shell 5tk SL 0.596" 0.2817 0.532" 0.700"
5o SH 0.240" 0.397" 0.711"
T SW 0.208" 0.352"
KAZK HL 0.605"
M54 white shell 5ok SL 0.651"" 0.523" 0.559" 0.536™
5ei SH 0.586" 0.451" 0.506"
e SW 0.596" 0.224"
KELEK HL 0.326"
215747, red shell 58k SL 0.431" 0.135™ 0.420" 0.577"
5o SH 0.166" 0.200” 0.532"
T SW 0.171" 0.300”
LE oK HL 0.480"
5%, black shell 5ok SL 0.564" 0.297" 0.404" 0.621"
5ei SH 0.330™ 0.296" 0.636"
e SW 0.361"" 0.602"
KHZ%K HL 0.534™

T TR A ML 2 (P<0.01); "R A e 1 2 (P<0.05).

Notes: ** denotes the correlation was extremely significant (P<0.01); * denotes the correlation was significant (P<0.05).
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Tab. 3 The path coefficients of the morphometric traitsto the body weight of Pinctada fucata

FE 4, color PEIR trait *H%/%ﬁ i E:%VFFH P PP rfj indirect ef‘fect ;
relative coefficient direct effect Y FRKSL  FEE SH %% SW KALK HL

ek SL 0.727" 0.406" 0.313 0.2555  —0.0584 0.1158

g ta F i SH 0.691" 0.334" 0.346 0.3106 -0.0652 0.1008

traditional shell FE% SW 0.437" -0.106™ 0.537 0.2237 0.2054 0.1076
LK HL 0.569" 0.182" 0.381 0.2582 0.1850  —0.0626

4560, gold shell 74 SL 0.700" 0.279" 0.420 0.2438 0.0334 0.1431
Fer SH 0.711"" 0.409" 0.302 0.1663 0.0286 0.1068
ST SW 0.352" 0.119” 0.233 0.0784 0.0982 0.0560
KELK HL 0.605" 0.269™ 0.336 0.1484 0.1624 0.0248

H 7% {5 white shell 754 SL 0.536" 0.373" 0.164 0.2337  —0.1255 0.0553
5o SH 0.506" 0.359™ 0.147 0.2428 —0.1406 0.0446
FE9 SW 0.224™ —-0.240™" 0.464 0.1951 0.2104 0.0590
LAEK HL 0.326™ 0.099™ 0.227 0.2085 0.1619  —0.1430

2158 red shell 524 SL 0.577" 0.309" 0.268 0.1379 0.0216 0.1088
Fer SH 0.532" 0.320" 0.212 0.1332 0.0266 0.0518
ST SW 0.300" 0.160"™ 0.139 0.0417 0.0531 0.0443
KELK HL 0.480" 0.259™ 0.221 0.1298 0.0640 0.0274

MFE( black shell Fi SL 0.621" 0.254" 0.367 0.1782 0.1028 0.0861
5o SH 0.636" 0.316" 0.320 0.1433 0.1142 0.0630
o0 SW 0.602" 0.346™ 0.257 0.0754 0.1043 0.0769
LK HL 0.534™ 0.213" 0.321 0.1026 0.0935 0.1249

T RN AR MR SB35 (P<0.01); * 878 HH 56 M .38 (P<0.05).

Notes: ** denotes the correlation was extremely significant (P<0.01); * denotes significant correlation (P<0.05).
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Tab. 4 Thedeterminant coefficients of morphometric traitsto the body weight of Pinctada fucata
Feff, color PR trait ek SL 5o SH o9 SW LAE%K HL
4574 traditional shell Fek SL 0.165 0.207 —0.047 0.094
st SH 0.112 -0.044 0.067
FETE SW 0.011 -0.023
Lk HL 0.033
45t gold shell e SL 0.078 0.136 0.019 0.080
Sem SH 0.167 0.023 0.087
T5E SW 0.014 0.013
LK HL 0.072
H5c i white shell ek SL 0.139 0.174 -0.094 0.041
Fer SH 0.129 -0.101 0.032
TR SW 0.058 -0.028
LAR%K HL 0.010
£1. 724 red shell Fek SL 0.095 0.085 0.013 0.067
o SH 0.102 0.017 0.033
FTE SW 0.026 0.014
Lk HL 0.067
H5% 4 black shell e SL 0.065 0.091 0.052 0.044
Sem SH 0.100 0.072 0.040
TR SW 0.120 0.053
LK HL 0.045
TRl E R 5 G R, SR EMERIMAEREY) 2058 {6 BW=-27.307+0.327SL+0.321SH+0.252SW+

PR B RN (P<0.01, % 5), ULERTERRN
RIS %&%%Ez@%ﬁ%mﬁﬁm%@%
Fo X5 FhIEEAAHEREE DU E A LIS K

T ML G LKy B B, R Dy AR E%EB
FE., HifEgscf: BW=-24.999+0.467SL+
0.387SH-0.259SW+0.244HL; 4:5¢(f: BW=-38.661+
0.305SL+0.477SH+0.242SW+0.375HL; 5%,
BW=—-4.130+0.332SL+0.300SH-0.307SW+0.088HL;

0.305HL; M5%{%: BW=-40.921+0.278SL+0.335SH+
1.076SW+0.269HL .,

Z UL A AR, (KE5IEEME
R 22T g T D1 489 38 38 e 2 K F-(P<0.01)(3% 6).
Hrh F=358.796. 556.019. 139.879. 270.855 #i
529.765, M5 A P<0.01, 720 Hrdh 1A W o &
25, U 220 A B X, Al lhis T 58
TN YR LI
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Tab.5 Partial regression coefficient test for varioustraitsto body weight of Pinctada fucata

{19 2R %L partial regression coefficient

5¢ff color AR trait ; t B E KT Sig.
#EB PR SE
557545, traditional shell # i constant -24.999 1.630 -15.341 0.000
el SL 0.467 0.039 11.840 0.000
st SH 0.387 0.038 10.189 0.000
FTHE SW -0.259 0.068 -3.811 0.000
KA HL 0.244 0.038 6.419 0.000
4740, gold shell HHE constant -38.661 1.589 -24.332 0.000
el SL 0.305 0.026 11.531 0.000
5 SH 0.477 0.026 10.189 0.000
T SW 0.242 0.038 18.450 0.000
BELK HL 0.375 0.029 6.441 0.000
F57E (5 white shell H4E constant —4.130 1.535 -2.691 0.007
7k SL 0.332 0.032 10.247 0.000
FEF SH 0.300 0.030 9.927 0.000
L9 SW -0.307 0.045 —6.816 0.000
ZELEK HL 0.088 0.030 2.929 0.003
41745 red shell % constant -27.307 1.769 ~15.433 0.000
7k SL 0.327 0.028 11.782 0.000
FEF SH 0.321 0.025 13.074 0.000
FTHE SW 0.252 0.035 7.140 0.000
KAL%K HL 0.305 0.029 10.632 0.000
H5E( black shell #H constant —40.921 1.551 -26.376 0.000
el SL 0.278 0.025 11.150 0.000
5 SH 0.335 0.024 14.218 0.000
T SW 1.076 0.062 17.388 0.000
BELK HL 0.269 0.026 10.439 0.000

*6 AMEKREBIESHRMNEENSTEEHZEST

Tab. 6 ANOVA analysis on multi-variance regression between the main traits and body weight of Pinctada fucata

P squares H i df 77 mean square F P
f£ 587 (4, traditional shell [ regression 22427.997 4 5606.999 358.796 0.000
5% 2% residual 15549.136 995 15.627
BT total 37977.133 999
47 gold shell [ regression 24517.516 4 6129.379 556.019  0.000
5% 2% residual 10968.576 995 11.024
BT total 35486.093 999
17 €4 white shell [ regression 6757.030 4 1689.257 139.879 0.000
¥% 2% residual 12016.201 995 12.077
BT total 18773.230 999
£15% 1% red shell [ regression 10405.209 4 2601.302 270.855 0.000
5% 2% residual 9556.009 995 9.604
BT total 19961.219 999
MFE G black shell [5J9 regression 13015.455 4 3253.864 529.765 0.000
5% 2% residual 6111.379 995 6.142
BT total 19126.833 999
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Correlation and path analyses of quantitative traits in different shell
color F6 lines of pearl oyster (Pinctada fucata)
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Abstract: To determine the effect of main morphological traits on the body weight of Pinctada fucata and to offer
strategies for parent selection during the breeding of P. fucata, the correlations between the morphometric attrib-
utes and body weight of P. fucata were explored by the correlation, path, and regression analyses. One thousand
individuals from each of traditional shell, golden shell, white shell, red shell, and black shell oysters were ran-
domly sampled to measure their body weight (BW, g) and four morphometric attributes, including the shell length
(SL, mm), shell height (SH, mm), shell width (SW, mm), and hinge length (HL, mm). The correlation coefficients
among all variables were calculated. The path coefficients were calculated by setting the body weight as a de-
pendent variable and other attributes as independent variables via stepwise elimination. The results showed that
the four morphometric attributes of the five kinds of oysters extremely significantly (P<0.01) correlated with body
weight. The shell length presented the highest correlation with the body weight of traditional, white, and red shell
oysters, and the shell height showed the highest correlation with the body weight of golden and black shell oysters.
The results of the path coefficient analysis showed that the shell length of traditional and white shell oysters, the
shell height of golden and red shell oysters, and the shell width of black shell oysters showed the highest correla-
tion with body weight, and exhibited predominant direct effect and determinacy on the body weight for P. fucata.
The multiple regression equations were obtained to estimate body weight as traditional shell color: BW=
—24.999+0.467SL+0.387SH-0.259SW+0.244HL; golden shell color: BW=-38.661+0.305SL+0.477SH+0.242SW+
0.375HL; white shell color: BW=—4.130+0.332SL+0.300SH—0.307SW+0.088HL; red shell color: BW=-27.307+0.327SL+
0.321SH+0.252SW+ 0.305HL; black shell color: BW=-40.921+0.278SL+0.335SH+1.076SW+0.269HL. The clus-
tering results showed that the morphological traits were more similar between the traditional and golden shell oys-
ters and between the white, red, and black shell oysters.
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