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B 7 it o7 R AL AR 5 AR BT i 2 TRl O R B AE
A WOk W (Pinctada fucata) . i 5¢ W4
(Mercenaria mercenaria) . K ¥ tf U (Pinctada
maxima) % VL R h BEAT T RS, X Lo b
FENMEK ISR E TAEREE T 5% AEdREl
2 AR 5 AR T ST HGE (R AR
DU rh RAVPAR 5 Hh R FE 2 [ AH G M S5 AR
GIHTIIRIETE R A

IKAE S Hh R R A2 2 A R RS AR .
WS R B, DU FA WA W (Mactra veneriformis ) (¥ H
PSS B S ) 2 A, L4506 H Sl I
o KAFEFEFE (Crassostrea gigas) 2 % DAY
PR 25 [ 2 0 AR AL T U 21y, 76400 B FNAF IS 35 21 5
U, 3 2 AR A AL . AAF SR A L s AN TR
AR IR A R R SR G, X H R AR
AT, A AH SCHE 23 B L Jd 42 43 Afr 22 Je [l 1H
SIATER TR AR T PR3 2 (R Y SRR B
5 35 4 3 A DG A PRI S U 5 R, T R
BRI E AR RMA THFRES S

X,
X, 7K X, SEREX. SEEE X, TR X TS,

X,

1 MRS IE

1.1 LIS

302023 4F 7 H (10 H F120244F 4 H AT
U 52 110 s A T SR B 141 4 55 R 270 -3
RIS AFAEAS , ORI AR N VK482 i 1] SE 40 2% 5
HEATIN A 43 BT o S0y 28 SN i R 2R B R
il B L S e BB E R ) o
1.2 HFEN=E

PR R E R I VSRR oy Ia 8 AR R
JROCKE FE 40,01 mm) 43 90 0 o 52 4 (X)L 5%
(X)) e 58 (X)) JE 4K (X)) T &K (X)) o fif i
Je A L RF RS FE R 0.01 ) I 4 375 44 T
(X,) AR T B (X)) Fse it (X)), B A 43 i
AHEAR , 60 °C HET 24 b, T A i (X)) , & n
THET HRRE(Y) . IS5 IR AR
fiE ¥ se /7 m (X)) e /AT 58 (X)) V78 R /5% 9
(X)) TS KE 5K (X)) WA AGHT . Hem
(G M R R (X)) TR R T H A RY)

Y=X,/(X+X,)*100% (1)

X;

X,. Shell length; X,. Shell height; X,. Shell thickness; X,. Back edge length; X;. Frond edge length.
B1 SERERFREERKNERS S
Fig.1 Measurement sites for phenotypic traits of the Ruditapes philippinarum

1.3 ZHIEAE

il FH Excel {24 BRI A5 114 22 0 R Eic 0
THEF- ¥ {E (Mean) (A5 1 22 (SD) 28 55 R 2K
(CV) . FIH SPSS 26.0 #4545 MR HEA T AH &1
AT TR AR K (X)) e
(X)) e 5 (X,) JRZ K (X)) g (X)) 36 A5
(X)) TR/ R (X)) FER/AETE (X)) JFE /5
B (X)) T KE %K (X)) H AR &, LA
[l 5 3k 5 47 22 0 101 )3 43 #4531 B 9258 12 R B0
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21 AEZETHHEERERFREMERGEITER
ENEESS TR A Sl e NI R B [E R I 7
WEZE RN R T Z e W 1. 3AFTT AT
(1) 22 BU AR B A7 A o 2 22 5% (P>0.05) , FLrfr 10 A
BARIRMEIE R, 7 A SR E i
H1 3% 2 AT R R AT S PR 28 S R AL

1 6%~T% , A BIGAFIE VAR S T R BN 7%~
1% , Bk Z= I AP T2 SR B9 A8 5 R EH 6%~8%.
{ﬁﬁiﬁgﬁﬂﬁi AR RS TIES MR

A8 5 2R 80, Bk IR T Y R S R R R
(35%) . T A 7 RBOR TRAMAR G2 5
FH, BN A B AR T A A S R
Hp K EBRFNERRZRBKRTEEMNE
(31%)

R1 FREFRLUBHERBEMERNEHEGEERBRZRFESTER

Tab.1 Average values, standard deviations and results of one-way analysis of variance for phenotypic traits of

Xiangshan Bay populations in different seasons

PR Traits #:2 Sprin 2 Summer #kZE Autumn
pring
Xl/mm 31.57+1.93° 26.87+2.17¢ 36.30+2.30%
Xz/mm 21.52+1.33% 18.46+1.57° 26.00+1.73%
X3/mm 13.59+0.83° 11.60+1.34°¢ 16.51+1.20*
X,/mm 24.71+1.61° 21.59+1.56° 26.61+1.72°
X5/mm 14.99+1.10° 13.89+1.07° 16.06+1.26%
X6/g 6.02+0.97° 3.75+0.87¢ 9.32+1.80*
X7/g 1.4340.30° 0.80+0.26° 2.57+0.90*
Y% 0.08+0.02° 0.08+0.02° 0.1120.03°

TE : EARIE SO NG FRE R B (14 22 S L L, R R sl & R R FR E A B AR e IR B R .
Notes: English superscript means the difference among populations. The same superscript or inclusion relation means the differences are not
significant, while different superscripts or inclusion relations mean significant differences.

K2 ARAETRUBRERIEERERRY

Tab.2 Coefficient of variation of phenotypic traits of Xiangshan Bay populations in different seasons %
Z=45 Season X, X, X, X, X, X, X, Y
# 2= Spring 6 6 6 7 7 16 21 19
2 Summer 8 8 11 7 8 23 33 21
2 Autumn 6 7 7 6 8 19 35 31

2.2 ARETIEERRERFREMEIKEEXES
FEHE IR A R MRS T R AR SC R
B 3~5, 3 FA R Z B Z T8 AR R
Pk 2 R S AR G E  (HA G AR A I A
Al FFIAFA T I ARG R R 52
K/5e s oe K /58 98 2 6] 5 BUAR 1 25 1 AH 5 (P<
0.01) , #1568 AR i (0.548) . A&
e A B R 22 B0 TR Y 3R 2 TR L A
A A (P<0.01) , #H 5¢ 2 KON R 2 /MK R
DRy SRR B> 7 >4 A B > e K> 58 T > £
R>Mr&K/JF SR> R/AGER>5E M58 . B
FWR AT B e 0 BOR TR SE RS2 T R/
i 5 1 A AR ) B I EO AR OG, HRE
ARG A PR AR R 3 A G (P>0.05) o
AT IR AF B T RS Fe /e v 1A 2 L R

F AR 5E (P<0.05) .
23 AREVIERERFREERTFHAR
BB RS

S R A S S el NN = IO N
2 SNNEE S NS NUA S A N R AT N

N

M KJESK ERFE N A A&, T A
BT, O B B 4 0 A 3R 0GR B 8 3 AT IR S
BRAS B E MR . ATk 30 25 R WL 6, F 2R
1%:% ok A MR A R G AR R K R &

K e, EBGAFREE T 7 m JIT&K m/aT
TE KB T e /5e v . I EEAE R
AT R BXG ATt RS A fe KA & 5
K (1.079) , H U % 14 T i (-0.898) Al k&
(-0.383) , 7E [ 4L AE H J7 1, J5 &% K 38 i 7 K )
T AR B . EE R, B
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B B R A 250 15 (0.682) , T Aij 2% <3 1 5¢ B H S T N R RS A O, HARER N

F A R R . KRR R T/ -0.4
R3 EFRUBBERBEMRSTHAZRHNEXRY

Tab.3 Correlation coefficients between phenotypic traits and dry meat yield of

01,

Xiangshan Bay populations in spring

E:iﬁ 1 X, X, X, X, X, X, X, X, X, X, Y
X, 1 0889" 0.650" 088" 06747 08807 07937 0201 -0.121" -0.141" 0.132"  0.164"
X, 1 0.698"  0.8577 0728 09257 0762 -0.270"  -0.149" -0.123" 0.034 0.075
X, 1 0.614" 0576 0762  0.6297 -0.123"  -0.683" -0.672"" -0.041 0.094
X, 1 0.648"  0.834"  0.680"  0.028 -0.108  -0.111 0.287"  0.045
X, 1 0.7297 0571 -0.139"  -0.115"  -0.102  -0.540"" -0.027
X, 1 07917 -0.125"  -0.124"  -0.112 0.008 0.020
X, 1 0.033 -0.142"  -0.145"  0.040 0.548™
X, 1 0.060  -0.036 0201 0.1817
X, 1 0.995" 0018  -0.127"
X, 1 -0.001  -0.145
X, 1 0.088
Y 1

TE o FOR 22 5 .35 (P<0.01) , *3K/R 25 5 . 35 (P<0.05)
Notes: ** indicates the highly significant difference (P<0.01), and * indicates the significant difference (P<0.05).
R4 EFRUBBERBEMRSTHAZRHEXRY
Tab. 4 Correlation coefficients between phenotypic traits and dry meat yield of
Xiangshan Bay populations in summer

T%ft‘s ! X, X, X, X, X, X, X, X, X, X, Y
X, 1 0.899  0.708"  0.861" 0.384" 0946 0.830"  0.141 -0.015 -0.102 0.425"  0.597"
X, 1 0.734™  0.764™  0.3347  0.929" 0806 -0.303" -0.192" -0.001 0.382"  0.610”
X, 1 0.559™  0.242™  0.7557  0.697" -0.131  -0.686" -0.650"  0.280"  0.591"
X, 1 0.452"  0.805"  0.702" 0.153 0.066  —0.019 0.488"  0.4417
X, 103787 0299"  0.078 0063  0.018 -0.554"  0.005
X, 1 08797 -0.053 -0.182" -0.156 03767  0.609"
X, 1 -0.034  -0.209" -0.199" 0358  0.796”
X, 1 0.420" -0.198"  0.070  -0.100
X, 1 0.805"  0.003  -0.291"
X, 1 -0.034  -0.247"
X, 1 0.402"
Y 1

FE o FOR 22 AR R 3 (P<0.01) , *3R 25 57 .35 (P<0.05) .
Notes: ** indicates the highly significant difference (P<0.01), and * indicates the significant difference (P<0.05).
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Tab.5 Correlation coefficients between phenotypic traits and dry meat yield of
Xiangshan Bay populations in autumn

T%jfs X, X, X, X, X, X, X, X, X, X, Y
X, 1 0.835"  0.679” 09107 0.764" 0862 05127  0.203 0.267°  0.184  -0.054 0.017
X, 1 0.832" 0759  0.682"  0.926"  0.660" -0.368" -0.126 0.172  -0.111 0.160
X, 1 0.553" 0533 0.892" 0.751" -0.338" -0.523" -0.401" -0.129 0.318"
X, 1 0.692" 0746 03947  0.193 0.332°  0.284"  0.138  -0.047
X, 1 0.683"  0.341"  0.083 0.189 0.190  -0.617" -0.089
X, 1 0.722" -0.188  -0.167 -0.052  -0.114 0.186
X, 1 -0.309"  -0.3877 -0.244  -0.027  0.797"
X, 1 0.684  0.016  0.104 -0.263
X, 1 0.740"  0.105  -0.401""
X, 1 0.045  -0.305"
X, 1 0.076
Y 1

T F* R 22 S 35 (P<0.01) , * R 22 5 % (P<0.05) ,

Notes: ** indicates the highly significant difference (P<0.01), and * indicates the significant difference (P<0.05).

F6 ARAZFHRUBBEREMERITHARNBERSHT
Tab. 6 Path analysis of phenotypic traits on dry meat yield in the Xiangshan Bay populations across different seasons
ESN) LE2IN AHIE AL HAEE [ETEP2 (98]
Season Traits Correlation coefficient Direct effects Indirect effects
X, X, X, X,
X, 0.171" 1.079 - -0.793 -0.344 0.228
X 0.017 -0.898 0.953 - -0.325 0.286
# 7= Spring
X, 0.047 -0.383 0.969 -0.761 - 0.222
X, 0.017 0.317 0.778 -0.810 -0.269 -
XZ XIZ XS
X, 0.610" 0.682 - 0 -0.073
5 7% Summer X, -0.247" -0.242 -0.001 - -0.004
X, 0.005 -0.218 0.228 -0.004 -
Xll
FZ Autumn X -0.401" -0.401 -

11

T #*FR 2% S 3 (P<0.01) , * 7R 25 5 % (P<0.05) .

Notes: ** indicates the highly significant difference (P<0.01), and * indicates the significant difference (P<0.05).

24 ARAZEFIERERFREMERTFHAR
HIRE RE ST

M2 7 0T LA 6B ZR AR P e
AR AR R 7E K (1.165) , HR SR 6 1A i
(0.806) JF 2K (0.147) LA K52 58 (0.100) , e
TR AL R e REUR R (-1.712) . EEZE
BEUAR T P R B R M 75 (0.465) o FKEHF
Rse R me se R P ROk 0.161, 34215
MR X T R B g R BRI 4y i
0.157.0.474 F10.161.

25 ARAZTFHEEERFREERTTFHAE
SEFMEVER iy

FIFZ A 1 H 7 i A 7 22 Je Ml IH 237, 9
PEAT B PRI, AR R T A R S R
AR KEIGEE R AN 8 I , P B PR R I RE B 3 5
TP (P<0.05) , U] F 22 i 5 AR i 2 [R] R
PECRBE . RE3NFiInfravsiammE(x) 5
T A B A 5 (P<0.05) , B T Mk To 1 B
WF5 75 SEBR A B R TAE Ao LRI A 704
R FEET Ay B T Ak otk . SRR ik
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Fai ), A R AR Sy 2ol R
BERL
¥=-9.765+0.888X,-1.470X,-0.379X,+0.609.X;,
R=0.157 (5)
A
Y=5.89+0.884.X,-5.473X,,-0.413X,,R’=0.474(6)

FRZEREIAR
¥=35.286-11.076X,,, R°=0.161 (7)
A X SRR, mms X, A, mm; X, N 5T TE
mm; X, VE &K, mm; X, WATZ K, mm; X, A6
T, g5 X, e K/AE 9 X, A re /7 5E Y R

THRZE, %,

#£7 FRFHRWBHERDICKTT LA EHRERY

Tab.7 Determination coefficients of phenotypic traits on dry meat yield in the

Xiangshan Bay populations across different seasons

Z=7 Season PR Traits B Sum
X, X, X, X,
X, 1.165 0.157
7% Spring X, -1.712 0.806
X, -0.743 0.583 0.147
X, 0.493 -0.513 -0.170 0.100
X, X, X,
X, 0.465 0.474
H 7% Summer X, 0 0.059
X, -0.099 0.002 0.047
XII
k2= Autumn X, 0.161 0.161

R8 FRFENRLEBHETHARMIEAEFORAREEEERE

Tab. 8 Significance tests of regression coefficients in the regression equations for the dry meat

yield in the Xiangshan Bay populations across different seasons

_ fEARE FrafE ALl 15 R 4
ZE75 Season PR Traits ~ Partial regression coefficient  Standardized regression t P VIF
B FREIR coefficient
(= -9.765 3.992 -2.446 0.015
X, 0.888 0.128 1.079 6.920 0 7.649
#7 Spring X, -1.470 0.349 ~0.898 -4216 0 14.253
X, -0.379 0.132 -0.383 -2.878 0.004 5.572
X, 0.609 0.271 0.317 2.244 0.026 6.265
(i 5.890 2.926 2.013 0.046
) X, 0.884 0.085 0.682 10.382 0 1.126
5 ZF Summer
X, -5.473 1.399 -0.242 -3.913 0 1.000
X -0.413 0.124 -0.218 -3.321 0.001 1.126
Al 1
[N 35.286 7.677 4.596 0
2 Autumn
X, -11.076 3.479 -0.401 -3.184 0.002 1.000

11

G e [EH R H(B) 5 AR E DR (0 LUAEL, *4]>2 B P<0.05 I i B1H A B ATGe i T2 W

Notes: The t-value is the ratio of the partial regression coefficient (B) to its standard error. A regression coefficient is considered statistically

significant when the absolute 7-value exceeds 2 or the associated P-value falls below 0.05.

3 e

3. ARAEVIHBRRFHEATRRHYMEX
5
AR S 2 U T T e R A S AR A A
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T 15%, 15 WA v BEAFAE 8 o TEAI SR, 3
AT IAF AR BT S R BT AT Ry
S RBEIL T 15% FPAESF gt 3R
b FEURE AR 1) A R G A %) 3 AR T A A AR T
(175 55 R ELAE 30%~40% , SABEFEARML . BFAE K
BRAE DL A 3% 1A 5T 15 o 9 AR S R B
T 15%, 4390 4 37.9% A1 41.8% " . Mt & s H
H1 15 (Crassostrea hongkongensis ) 3% A Jit & 7% 5+
FECH 29.3%, MEFE WG A 28.85% " X LEMFTT R
BH, D123 A o e A i 1 A8 S AR R K
S RECR R IR AR 7R T D2 R AE
AN TR 2575 FIAS [R) A A 22 ) 1 o 2 25 5 iR S e T
DUHE AR KRN R T 3 2 v 0 A 85 A8 1 1) e

DI 3 G 32 3 Z2 Fh IR 1952, 51 4K
Tk R KT R DL R R B R R AR
PR R T 2T a8 R B R, 3 R IR AT IS AR
VR E AR Z AR E LT X
Al HE o E AR KR PRI ALY AR K RE
B DU R AR KRB R & R A K gt
R R R AR . FEEE R G AT A B
Wk 4—6 H 1 8—10 A ', & T A7 AE K %18,
HCPE ORI HERR T 4 28, R 20 iR B Ak IR 1 3R
RUPEAR 5 R Z A A OC 2R L 35X 3 227 A9 I 4t
Sy BT AT LUA G AT I F AR LS

A I PR R RS TR Z2 ] R DL, DA
PR FRIEE AR o PMVEEMG SE AR I JE A R
A2 H RN 29.03%, SAI R A i 22 5% .
BT A R AR, A B T
S L ATIPOE AR e i A BN Y=
B MERR I . FEEE X HEER AR AT T R R
VEE B, T 2R B S AR S k. A
WaE & B, T R 3 AN A AT 1) 52 5 /58 T
Kere e /7e SE AT B AR DG . ST /e e E R
WL 1Y) S E AR O T e BE Y LA, R R PEA 7
B B B SRR B, FE /A T T R ST Y TR
ARG T A BE (% e 48], AT P ok DYl 7 1 B R
BER ARWFFE T, Fe R /FETE e /AT T o il A
FRERAT 5T R R Al 2 AR OG , SR 1L s Hh
XAEFR ISR T AR 57324 ¢, HFA LT
HBAG, SR BKOE , T ARk . 7E LA
FEH WAFTEIG AT 2 BRI A RN I,
B P AR EE G AT S AR IA R R MR L

B R, RERHAR R 52 IE 98 BB 2840 , (2%
FEUAC A L PR 3R A T B0 s B R I P I AR 106
BHTE Z3 AT HH TR 238 5 e U MAR A AH DG PR I, 0 %5 1
ZE IR N R 52

32 EMARFEVHGFEEERRFHAENE
ZERESH

N R AH TR AR B 2 A OC R, TR EOR
FHE 9 ) 43 A 53k, d 42 43 By i 22 5 8] 43
B ABESE AR ST 4 R R R R R S
KRR TR B AR R . BRI S
G BHGR R REOR S 2R E] TR E Y
e 7K P AT A B O B o BRI 5 i 1 B AR
K, HUORRI %K 7S s /5t 98 BRRERFHA R
N A NG R S R i RSB 1K 4 i VD
B e t/me i M S KA I S T A RO R
e, I HaxX 3R S5 i 56, I 7E k4T
DI PRk H bR 3% 7 I 52 S S A
JETEH .

W RBUO M R R B B KR
IR e 2 2 B0M 0.157.0.474 F10.161, 34/ T
0.85 , 33X & B 75 A 52 50 v Jir e 4% 1) IR o8 AN A2 LA
it O JE R EE MG A7 A R ARk M
Ji B S M AR B Y R — | SR R AR AT
R P AT 2 Y S A AR A X RS AR R n
T RPRAER R BRI, T T R b
DEHEEE S A7 0 A 3 I T EEAR R T 2 1 R A
PR . S [F] AR SU T AR IR (Paphia textile)
FAIPEART FL BT 5 e A ], HLAM) A R 2%
KX AU E AR IR R T A — Y, A%
AP IHE I 5T L 2R R 5 (Tapes dorsatus) B5F % BR
TR 5T i A T R 5 e T R BT Y A
R XASE DL A LB UL (Chlamys farreri) i
GER I 1 I I i E 22 e K7 R e ), 2 0
o L = A 5 i M TR SR

e RS SR E R A, BAS TG
TR IO PR A ) — AR 20T
(8] U1 53 By 1) 408 3 P AG: S 45 SR R I, BT A i [l U 2R
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Correlation and path analysis of phenotypic traits on meat yield of
Ruditapes philippinarum in different seasons

WEI Tao'?, LIU Yujia'?, GAO Rong’, YI Maolong®, ZHENG Hanfeng’, TANG Baojun'?
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. East China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences , Shanghai 200090, China)

Abstract: In order to study the correlation between phenotypic traits and dry meat yield of Ruditapes
philippinarum in different seasons, 270 individuals in spring, 141 individuals in summer, and 55
individuals in autumn were sampled in Xiangshan Bay, respectively. The shell length (X,) , shell height
(X,) , shell width (X;) , back edge length (X,), frond edge length (X;), live body mass (X,), soft part
mass (X;) , and shell mass (X,) were measured. The dry meat weight (X,) was then obtained by
dehydrating the soft part mass. SL/SH (X,,) , SL/SW (X,,), SH/SW (X,,) , FEL/BEL (X,,) and dry meat
yield were calculated. Correlation analysis, path analysis, determination coefficient analysis, and
regression analysis were conducted to identify the main traits affecting the meat yield of the clams and to
establish regression equations. The results showed that the coefficient of variation for the soft part mass of
the autumn populations was the highest, while the coefficient of variation for morphological traits was
relatively lower. In summer, the number of phenotypic traits significantly correlated with dry meat yield
were the highest. Path analysis indicated that shell length, shell height, and shell width were important
factors affecting dry meat yield. In particular, shell width had a significant positive impact on the meat yield
of the R. philippinarum, especially in autumn and spring. In summer, the ratio of shell height to shell width
had a significant negative impact on dry meat yield. The regression equation for the dry meat yield of the
spring population is: ¥=-9.765+0.888X,—-1.470X,-0.379X,+0.609X;, R’=0.157. The regression equation for
the dry meat yield of the summer population is: Y=5.89+0.884X,-5.473X,,-0.413X,, R’=0.474. The
regression equation for the dry meat yield of the autumn population is: ¥Y=35.286—-11.076X,,, R’=0.161.
These research findings provide theoretical reference for the selection of high meat yield strains in R.
philippinarum.

Key words: Ruditapes philippinarum; meat yield; phenotypic traits; correlation analysis; path analysis
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