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Table 1 Growth among different populations of oyster

Bk SE G ek BE WARE RN A SRR TR

Povulation Shell Shell Shell Total Soft tissue Total Internal shell Shell
opuiatio height/mm width/mm length/mm weight/g weight/g volume/mL  volume/ml.  volume/mL
TP 98.774+9.41> 33.531+4.91° 58.3548.74* 126.58+24.27* 13.7643.28" 88.83+18.91" 42.58+15.25" 46.26+11.73"
SC 93.45412.73° 27.90+4.84" 50.0746.35" 76.17423.99¢ 12.3644.03" 54,38+17.63° 26.76+10.97" 27.62+10.06¢
YK 97.3849.91b¢ 31.9145.86* 53.1247.69> 100.83425.42> 11.03£3.02% 73.02+£25.65" 36.294+19.49* 36.731+12.19"
HD 69.36+14.28° 24.79+4.41¢ 36.54+5.71° 33.72+14.42¢ 5.99+2.46¢ 23.20+13.54¢ 10.0748.25¢ 13.13+6.55¢
TJ 82.52411.89¢ 24.98+5.33¢ 38.9947.65° 49.97+19.01¢ 9.67+3.37¢ 38.24+13.01¢ 15.12+5.57¢ 23.12+7.74¢
1LZ 67.4549.45¢ 26.4547.63" 37.6245.72¢ 44.49417.80¢ 6.5342.08° 27.08+11.61° 11.81+£7.23° 15.28+7.92¢
FRA 106.2649.05* 33.9443.08* 59.3246.31* 135.00412.77* 22.4842.88" 79.41+8.88" 37.16+9.66° 42.25+7.98"

T [Fl— S AR EZE LI AR AR RIESC TR R R 25 .35 (p<<0.05) AR MR FHRF R ZRA B (p>>0.05), T .

Note: The means with different letters within the same column are significantly different at the 0.05 probability level (p<C0.05), and the same letters

within the same column are not significant difference(p>>0. 05).The following tables are in the same.

R2 FEBREHIFEREEHRHAR

Table 2 Shell shape indexes and meat yield among different populations of Oyster

TN FERIAR R A FERRH B FEAIFRE C FERIFRE D FERAERE HHES
Population ISA 1SB 1SC ISD/ % ISE MY/ %

TP 0.344-0.05" 0.594-0.09° 2.3140.36¢ 21.4543.27" 0.31+0.03" 10.93+1.97¢

SC 0.3040.06¢ 0.5440.09" 2.4640.40% 19.5743.42¢ 0.294+0.03" 16.43+2.99"

YK 0.332£0.07" 0.5540.07* 2.4740.32" 21.404-4.52 0.294-0.03" 11.07£1.97°

HD 0.3740.09* 0.5440.11° 2.6040.40" 23.9345.36% 0.284+0.03" 18.21+4.65"

TJ 0.3140.07¢ 0.4840.10° 2.8240.41* 20.6743.78¢ 0.274+0.03¢ 19.7543.26*

LZ 0.4140.15* 0.57£0.10" 2.5340.32" 25.49+7.91° 0.2940.03" 15.78+4.50

FRA 0.3240.04¢ 0.5640.08" 2.3940.32 20.59+2.37¢ 0.30+0.03" 16.70£1.97"

£3 HEEERRRBEGR SR
Table 3 Morphology traits among different populations by using size adjusted data
Bk FCI FEIE TN ST B SATR FEIEAARTR FEHAH
Population .Shell 4 Shell Shell Total SofF tissue Total Internal shell Shell

height/mm width/mm length/mm weight/g weight/g volume/mL  volume/ml.  volume/mL
TP 87.44+1.77* 25.6+0.73¢ 50.24£1.01* 78.1+0.41% 8.85+0.41% 56.7+1.69% 27.7H£1.77* 29.04+1.07"
SC 94,941.31*  28.940.54> 51.1£0.79* 82.3+0.30> 12.98+0.30® 58.4+1.25®% 28.6+1.31* 29.840.79"
YK 92.0£1.42"  28.240.59> 49.340.86* 78.040.33  8.72+0.33¢ 57.941.36" 29.341.42° 28.640.86"
HD 80.24+1.73«  32.440.72*  44.3£1.05* 80.0+£0.40° 10.68+0.40° 53.941.66"¢ 24,3+1.73>*  29.64+1.05"
TJ 90.14+1.53*  30.31+0.63*  44.4+0.93" 82.24+0.35" 12.94+0.35" 59.6+1.46* 25.0+1.53% 34.640.92°
LZ 75.641.56¢  32,240.65*  43.47£0.95> 79.3%+0.36*Y 10.06£0.36* 50.24£1.49¢ 22.541.56%  27.740.94"
FRA 95.0+1.76*  26.04+0.73«!  51.3£1.07* 86.940.40° 17.60£0.40° 47.5+1.69¢ 22.4+1.76¢ 25.141.07¢
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Table 4  Shell shape indexes and meat yield among different populations by using size adjusted data

LN FERER A FER B FelE R C FERAEH D TR E EAES
Population ISA I1SB I1SC 1SD/ % ISE MY/ %
TP 0.290+0.014" 0.57040.016" 2.34040.064" 18.42640.819* 0.304£0.005° 13.81840.536
sC 0.31040.010"™ 0.54740.012" 2.45340.047" 19.90340.660* 0.293+0.004* 16.16440.415"
YK 0.307£0.011%  0.536+0.013" 2.48040.051 19.949740.617% 0.2900.004* 12.47140.422¢
HD 0.42040.014° 0.56440.016" 2.584740.062" 26.81340.891" 0.28340.005" 15.509£0.537"
TJ 0.341£0.012" 0.493£0.014" 2.80740.055° 22.742£0.746¢ 0.266+0.005" 17.94440.486°
LZ 0.443+0.012" 0.58440.015" 2.515+0.056" 27.63740.799° 0.286£0.005" 13.63540.491
FRA 0.27040.014¢ 0.539+0.016" 2.42240.064" 17.66140.824¢ 0.296+0.005" 19.60640.537"
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Fig.1 Screen plot of cliff parallel analysis

Table 5

Loadings and eigenvalues of the first 2 principal

components of morphology of oyster

F %43 Principal components

FERIFERR Shape index P P
4y PC1 B4y PC2
FERIFERL A ISA 0.320 4 —0.597 5
FERIFE R B ISB 0.549 4 0.050 1
FERAE R C 1SC —0.502 5 —0.295 8
FAIFEH D I1SD 0.209 9 —0.676 7
FERFERL E ISE 0.501 4 0.308 2
H % MY —0.217 9 —0.012 7
FHF(H Eigen value 1.790 4 1.365 2
Ij’iro%p(y;;tﬁii(fo[ variance/ %4 03.43 31.06
A 53.43 84.49

Cumulative proportion/ %
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Table 6 FEuclidean among different populations

Mtk

Population TP SC YK HD T] LZ FRA
TP 0 0183 01798 03317 05741 02603 01143
N 0.1883 0 00709 01769 03967 01582 0.0830
YK 0.1798 0.0709 0 0.1689 03980 01291 01077
HD 0331701769 01689 0 0.2579 00986 0.2385
T 0574103967 03980 0279 0 0.3525 04748
LZ 02603 01582 01291 00986 03525 0 0.183 3
FRA 01143 00830 01077 02385 04748 0183 0

2.4 FIR 534

F 5043 #r (Discriminant analysis) & FH 2 F1ZE 5
FRARE AR B A 37 I ISR, X6 2R HURE A 1A 7 4 531 o) — b
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I3RS RHARR R BIESR (L D thAEsR AT

RTOHERBREFRIER

Table 7 Result of discriminant analysis for the seven populations

BEIR B TER % M 4325 Forecast and classify
Population Total Accuracy/ % TP SC YK HD TJ] 1074 FRA
TP 60 40.00 24 2 31 0 0 0 3
SC 60 28.33 4 17 6 7 7 0 19
YK 60 66.67 17 1 40 1 1 0 0
HD 60 28.33 1 6 2 17 13 11 10
TJ 60 63.33 1 1 1 9 38 2 6
LZ 60 38.33 3 8 11 6 o 23 4
FRA 60 46.67 1 15 3 6 3 4 28
I Mean value 60 44,52 7 7 13 7 10 6 10

L7 A I U5 2 R B R 44, 5206, Bk,
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A Comparative Analysis of Shell Traits Among Different
Populations of Crassostrea gigas

Zhang Xuekai', Fan Chao', Huo Zhongming®, Ma Peizhen', Li Yangchun',
Li Jinlong', Yue Shaobo', Tang Liming', Wang Zhaoping'
(1. The Key Laboratory of Mariculture (Ocean University of China), Ministry of Education, Qingdao 266003, China;
2. Engineering Research Center of Shellfish Culture and Breeding in Liaoning Province, Dalian Ocean University, Dalian
116023, China)

Abstract: Seven C. gigas populations were named as TP (C. gigas triploid), SC (Shicheng Island),
HD (Hei Island), YK (Ying Kou), TJ (Tian Jin), LLZ (Lai Zhou) and FRA (France), respectively,
based on the name of geographical positions. Multivariate statistical analysis was conducted to determine
the differentiation of shell shape among 7 populations. I.Z population was characterized by round shell
(ISA=0. 414£0. 15, ISB=0. 574-0. 10) while TJ population had longer and skinnier shell shape than the
other populations (ISA=0. 31+0. 07, ISB=0.48+0.01). As was revealed through component analy-
sis, the first two’rincipal components should be used as the evaluation indicators; whose relative vari-
ance contribution (RVC) was 46. 02% and 26. 68% , respectively, accounting for 72. 70% of the total.
As revealed by cluster analysis. SC and YK populations had a similar shell shape style while HD and 1.Z
were close to each other, and T] population was quite different from the other populations. The discrim-
inant analysis showed that the comprehensive discrimination accuracy rate of the seven populations was
44.52%, of them YK population had the highest discrimination accuracy rate (66. 67 %) while HD and
SC had the lowest, 28.33%. In conclusion, the results of discriminant analysis is more consistent with
those of principal component analysis. This study should provide a theoretical basis for the shell shape
selective breeding of C. gigas.

Key words:  Crassostrea gigas; shell shape; shell index; quantitative trait; multivariate statistical

analysis
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Supplementary table 1 Sampling information of different populations of oyster
I KA o, SRR (8] Hh IR AR R IR
Population Site Date Geographic coordinates Cultivation
et ‘ , 122.982565°E, \
TP LA R T P 13 2017 4F 11 1 Jpoie FAEGR
39.516466°N
. o X 122.982565°E, \
sC A R AT 7 2017 4 11 J4 20 516466°N SIS
122.010023°E, o
T o2 s v, l\e/ 3 . 7 8
YK A O 2017 45 11 J1 ot FSHREI
s N 123.275438°E, -
HD LT R T A i 2017 4E 11 J o BF A= BEAA
39.704157°N
\ . 117.808607°E, SO
TJ KRBT RS 58, 2017 4E 12 J1 39.069128°N AR B A
119.854311°E,
208 b L T S T S b . S
Lz LR A T T 2017 4 12 1 IS A
N [ 0.833161°W, \
FRA BRI DEEMEEES 2017 6 12 OSSN JoRHE
Mgk 2 HIFARBRERESENERFHEXREI W
Supplementary table 2 Pearson correlation coefficient for differences among the traits
mege T JOE RKS BE BAES  GREC GRABC  GABC  BAE
/mm /mm /mm /g /g /mL /mL /mL /%
) 1 —0.71 0.81" 0.51 0.51 0.29 0.46 0.00 0.44
O —0.71 1 —0.88" " —0.25 —0.25 0.01 —0.34 0.36 —0.17
FR® 0.81" —0.88"" 1 0.31 0.30 0.03 0.49 —0.45 0.15
BEC 0.51 —0.25 0.31 1 0.99" "  —0.45 —0.49 —0.23 0.94"
HIREC 0.51 —0.25 0.30 0.99**~ 1 —0.45 —0.49 —0.23 0.94*"
Jexr Ak 0.29 0.01 0.03 —0.45 —0.45 1 0.8" 0.8" —0.29
TR 0.46 —0.34 0.49 —0.49 —0.49 0.8* 1 0.27 —0.5
RO 0.00 0.36  —0.45 —0.23 —0.23 0.8" 0.27 1 0.04
A ES 0.44 —0.17 0.15 0.94" 0.94" " —0.29 —0.5 0.04 1

e 5« "FORIN RSB M BA B E M, i, * FR p<<0. 055 * x FR p<<0.01; % * * FR p<<0.001,

Note: The “* ” indicates a significant correlation between the two traits, and * represents p<C0.05; * * represents p<_0.01; * * * represents p<_0. 001,
(DIndex; @Shell height; @Shell width; @Shell length; @ Total weight; ©®Soft tissue weight; (@ Total volume; @ Internal shell volume; @ Shell vol-

ume; OOMY.
Mgk 3 HIFARRESHERFEXREHSH
Supplementary table 3 Pearson correlation coefficient for differences among the phenotype traits
smee RO RS RS BES WEES T BB EEEBC ARC
/mm /mm /mm /g /g /g /mL /mL /mL
e 1 0.42°%" 0707 *  0.77*** 0727 0.767°*  0.74"**  0.73"**  0.63°"*
T 0.42*** 1 0.58* 0.747 7~ 0.59" "~ 0.747 7~ 0.69* "7 0.88" "~ 0.58* "~
FRO 0.70"** 0.58" "~ 1 0.83""* 0.70" "~ 0.83" 7" 0.79* "~ 0.757 77 0.68" "~
HEY 0.77* 7" 0,74~ 0.83" " 1 0.84* "~ 0.99" " 0.93" " 0.90" "~ 0.79* "~
BAREY 0.72" " 0.59"*” 0.70* " 0.84*"* 1 0.79*** 0.73* 7~ 0.73*"7 0.60* "~
FeH® 0.76* 77 0.747 "~ 0.83" 7" 0.997 "~ 0.79* 7~ 1 0.93" " 0.90" "~ 0.80" "~
AR 0.74° 7% 0.69°°* 07977 09377 07377 0931 0.90"**  0.92°""
FoE RO 0.73*** 0.88***  0.75"**  0.90""* 073" 0.90"*"  0.90"*" 1 0.64" "
FARFAO 0.63""* 0.58" "~ 0.68" "~ 0.79" " 0.60" "~ 0.80" "~ 0.92 "~ 0.647 "7 1

TE: » % FORBRBECZ ARSI 2 (p<<0. 001,

Note: * * % represents that the two indices are significantly correlated (p<Z0.001).

(DIndex; @Shell height; @Shell width; @Shell length; G Total weight; ©Soft tissue weight; (D Shell weight; ® Total volume; @ Internal shell vol-
ume; (0Shell volume.



