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SL: 7%k SH: #f&E; SW: 7.
SL: Shell length; SH: Shell height; SW: Shell width.
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Tab.l The parameter statistics of various traits of M. veneriformis at different ages

P 1 # 1-year 2} 2-year 3% 3-year
Par/ameter PR EZE AR R PP R 1 22 5t RAL S A A 2 5 Z R
Mean+SD CV/% Mean+SD CV/% Mean+SD CV/%
ek SL 24.33+1.27¢ 5.20 30.74+1.77° 5.76 36.51+1.44% 3.95
5T SW 14.77+0.83°¢ 5.60 20.91+1.76° 8.42 24.53+1.25% 5.10
e SH 21.73+1.15° 5.29 27.77+1.59° 5.71 32.26+1.42° 439
HAIEE BW 4.029+0.65¢ 16.08 10.43£2.21° 21.19 17.03£1.99? 11.69
LR E RW  2.494+0.38° 15.14 5.25+1.14° 21.70 8.74+1.14° 13.02

T ARE/NE RSN DL 7] 22 5 .35 (P<0.05) .

Note: Different lowercase letters mean significant differences between different ages (P<0.05).

R 2 AR MR R E R K R

Tab.2 Correlation coefficient among the traits of M. veneriformis at different ages

T ey

M. veneriformis 2 2 Parameter  SElC SL ST SW 7% SH WRE BW 414U E RW
1% Fef SL 1 0.793" 0.852" 0.846" 0.804""
1-year FETE SW 1 0.763" 0.893" 0.805"
e SH 1 0.795" 0.789”
TR E BW 1 0.946"
WA LNEHE RW 1

2 % Fek SL 1 0.619™ 0.895" 0.750"" 0.739™

2-year SEP SW 1 0.546"" 0.891" 0.708"
S SH 1 0.671" 0.673"
R E BW 1 0.915"
WHLRE RW 1

3% el SL 1 0.558"" 0.691°" 0.756"" 0.656""

3-year e 95 SW 1 0.530" 0.816" 0.597""
S SH 1 0.699" 0.624"
AR E BW 1 0.848"
KA RW 1

T RN EAH K (P<0.01), T,
Note: ** indicate highly significant relationship (P< 0.01). The same below.
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Tab. 3 The effects of morphological traits on qualitative traits for M. veneriformis at different ages

P £ e 1 SR EEX HEEH [a] 4% 4E ] Indirect effect coefficient
M. veneriformis Parameter  Relative coefficient  Direct effect > FekK SL &% SW JeE SH
1% TR 721 SL 0.880" 0.315" 0.565 0.404 0.161
l-year BW FE9% SW 0.903" 0.509" 0.394 0.250 0.144
i SH 0.846"" 0.190" 0.656 0.268 0.388
AR Y 5t SL 0.804" 0.277 0.527 0.311 0.216
RW 5% SW 0.805" 0.392" 0.413 0.220 0.193
5% SH 0.789™ 0.253" 0.536 0.237 0.299
24 TR 721 SL 0.750"" 0.322" 0.428 0.428
2-year BW 529 SW 0.8917 0.692"" 0.199 0.199
SRR 7ok SL 0.739" 0.488" 0.251 0.251
RW 5% SW 0.708" 0.406" 0.302 0.302
3 AR NITAEY 5t SL 0.756" 0.326" 0.430 0.297 0.133
3-year BW FEFE SW 0.816" 0.533" 0.283 0.182 0.101
Fetm SH 0.699" 0.192" 0.507 0.225 0.282
AT 721 SL 0.656"" 0.327" 0.329 0.157 0.172
RW T3 SW 0.597" 0.282" 0.315 0.183 0.132
5Eh SH 0.624™ 0.249" 0.375 0.226 0.149
Lor [CISL-SL EESL-SW BMSLSH  RW,.=-9.879+0.314SL+0.262SW, R*=0.648
= SW-SW DI SW-SH BISHSH gy, = 28.849+0.449SL+0.847SW+0.269SH, R=0.815
RW; &= —13.418+0.258SL+0.257SW+0.200SH, R*=0.538
g A R BR, RFersh, 5 sesend
55 . 2 04 1 1 4 L 4 O T IR0 T A 35
page I(P<0.01), WIHTA LA HEREIXE 1B 3 %00 £
%-g R4 e IR 7 AR 3 S L (P<0.01) (% 4) eI
§ AT R T 2250 B i, IR R OR MBS R 5 it
PR A ] U1 357 38 3 4t 2 /K- (P<0.01) (3% 5). Herr,
F{H43 %4 222.042.71.486,306.867.92.781,241.302
R M 63.750, 43K FHY i E K- (P<0.01)
BW
28 3 3 g
1-year 2-year 3-year
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Fig.2 The determinant coefficients of morphological traits
on qualitative traits of M. veneriformis at different ages

SL-SL. SW-SW Fil SH-SH /R LS50 & R4
SL-SW. SL-SH I SW-SH 275 2 It [ v 4L
SL-SL, SW-SW, and SH-SH are single parameter coefficients
of determination; SL-SW, SL-SH, and SW-SH are two
parameters jointly determining coefficients.
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BW, = -8.100+0.161SL+0.399SW+0.107SH, R*=0.898
RW/ «=—3.968+0.083SL+0.179SW+0.083SH, R°*=0.738
BW, #=—20.079+0.402SL+0.868SW, R*=0.859

P L b 22 AR S5 R BOR Al i B0 R ) E 2
RGBS, 2022), EAHEERT LS B F AR
SRR A B VR, AT LS AR R HoAt 1 A
B REAE T, M 7K AR A 0 A KM SRR AR 1A
T H(Luo et al, 2013), ARWFFEH, 1~3 & DU 5 b 5T
HERWL T RBI K TSR ES R, B
R T I (B 4, 2022; [RLTARZE, 2019), t
R Es SN, 1~3 % VU A i ) %) 25tk 2 ] 547
TEMY 03 25 5, WA [) DL % 0 s i) 2484 73 B 2
AR AHRTE SRR, ARIEKB B, WA
I U P T2 25 P bR 5 A i P R S AR B T 25 57 AR
B, BEEEFQOI)MMFFRM AT, 4 HidH 11 A
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Tab. 4 The test of partial regression coefficient of morphological traits of M. veneriformis at different ages
DY £ b 45 24 EVEES TRGREE S ¢ P
M. veneriformis Parameter Partial regression coefficient Standard error
1 i LN %L Constant -8.100 0.477 -16.968 <0.001
l-year ~ BW ek SL 0.161 0.040 4.067 <0.001
5L SW 0.399 0.049 8.132 <0.001
o SH 0.107 0.041 2.600 0.011
WAL E % Constant -3.968 0.445 -8.922 <0.001
RW Fo K SL 0.083 0.037 2.240 0.028
5L SW 0.179 0.046 3.917 <0.001
5t SH 0.083 0.038 2.174 0.033
2 % LR ENLTAGES # %1 Constant -20.079 1.441 -13.935 <0.001
2-year  BW ek SL 0.402 0.059 6.771 <0.001
5ETE SW 0.868 0.060 14.535 <0.001
WALEE % Constant -9.879 1.173 -8.420 <0.001
RW ek SL 0.314 0.048 6.488 <0.001
o SW 0.262 0.049 5.397 <0.001
348 LN # %1 Constant -28.849 1.792 -16.103 <0.001
3-year BW ek SL 0.449 0.067 6.663 <0.001
SETE SW 0.847 0.066 12.788 <0.001
5er SH 0.269 0.067 4.012 <0.001
WALNRE %L Constant -13.418 1.620 -8.285 <0.001
RW Fef SL 0.258 0.061 4.227 <0.001
o SW 0.257 0.060 4.283 <0.001
o SH 0.200 0.061 3.299 0.001
%5 SHERABRAESNE
Tab. 5 Analysis of variance of multiple regression equation
Y 5 W g 3 H 7 ¥y F p
M. veneriformis Source of variance df Sum of squares Mean square
1 GRS 14 Regression 3 29.754 9.918 222.042 <0.001
1-year BW #% % Residual 76 3.395 0.045
BT Total 79 33.149
WAL E J4 Regression 3 8.314 2.771 71.486 <0.001
RW 5% Residual 76 2.946 0.039
M3t Total 79 11.261
2 i 6 A [A]J9 Regression 2 431.598 215.799 306.867 <0.001
2-year BW F%7= Residual 101 71.027 0.703
BT Total 103 502.625
HALURE [6] ]9 Regression 2 86.527 43.263 92.781 <0.001
RW 5% Residual 101 47.096 0.466
BT Total 103 133.622
3 i A [A[J9 Regression 3 539.135 179.712 241.302 <0.001
3-year BW F%7= Residual 164 122.140 0.745
M3t Total 167 661.275
HALURE [6] ]9 Regression 3 116.399 38.800 63.750 <0.001
RW 5% Residual 164 99.814 0.609
&It Total 167 216.213
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Abstract Mactra veneriformis is a common economic benthic shellfish with high nutritional value
and is widely distributed in the Shandong and Liaoning provinces. Geligang is located in the northern part
of Liaodong Bay. It is formed by the water impact of Shuangtaizi and Liaohe River. It has an area of
approximately 10 000 hm® with a fertile substrate. It is an important habitat of beach shellfish, such as
M. veneriformis. Studies on the influencing factors of wild population quality traits and their correlation
with morphological traits are helpful for developing genetic breeding of marine shellfish. To analyze the
effects of morphological traits on quality traits of M. veneriformis at different ages in Geligang, the shell
length (SL), shell width (SW), shell height (SH), body weight (BW), and soft tissue wet weight (RW) of
1-3 years old M. veneriformis were analyzed using correlation analysis, path analysis, and multiple
regression analysis. The M. veneriformis used in the experiment was obtained from the Geliang in
Liaodong Bay in September 2022. A total of 80 1-year-old, 104 2-year-old, and 168 3-year-old
M. veneriformis were obtained. The results showed that the morphological traits of M. veneriformis at
different growth stages had different contributions to quality traits, and there were significant differences
(P<0.01). SW had the greatest direct effect on the BW of 1-3 year-old M. veneriformis, but had different
effects on the RW; SW had the greatest direct effect on 1-year-old M. veneriformis; and SL had the
greatest effect on 2- and 3-year-old M. veneriformis. The direct path coefficient of SH to the BW and RW
of 2-year-old M. veneriformis did not reach significant level (P>0.05) and was eliminated. The optimal
regression equation of quantitative traits to qualitative traits of 1-3 year-old M. veneriformis was
established. The results showed that when BW was the target trait, SW was the main selection trait and SL
was the auxiliary selection trait for 1-3 year-old M. veneriformis. When RW was the target trait, SW
should be the main selection trait for 1-year-old M. veneriformis, supplemented by SL. The SL should be
the main selection trait for both 2- and 3-year-old M. veneriformis, but the SW was the auxiliary selection
trait for 2-year-old M. veneriformis, while the SH was for 3-year-old M. veneriformis. In this study,
correlation analysis, path analysis, and multiple regression analysis were performed on the morphological
traits and quality traits of 1-3 years old M. veneriformis to determine the key morphological traits
affecting the quality traits of M. veneriformis at different ages. In this study, the R values of the
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morphological traits of 1- and 2-year-old M. veneriformis (0.898 and 0.859, respectively) were greater
than 0.850, indicating that the main factors affecting the body weight of living M. veneriformis were
found. However, the R value of the morphological traits of 3-year-old M. veneriformis (0.815) was below
0.850, indicating that there may be other influencing traits in addition to the traits analyzed in this study.
The reason may be that with the growth of M. veneriformis, the thickness of the shell and the effect on the
weight of the living body gradually increase. In this study, the R’ values of morphological traits of 1-3 years
old M. veneriformis (0.738, 0.648, and 0.538, respectively) on the wet weight of soft tissue were all below
0.850, indicating that there were other key factors affecting the wet weight of soft tissue. The age of
sexual maturity of the M. veneriformisis at 1 year. The development of the gonad in the soft part may be
closely related to the size of the wet weight of the soft tissue. The sampling period is mainly in the
proliferation to depletion period of the gonad development of M. veneriformis. The gonad development is
simultaneously affected by the environment. These results can provide reference for breeding M. veneriformis
and the selection of parent shellfish.
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