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1.1 FRRE

ST IG 2R DU A T R X, MEERT
L ZR A SN T K K ™ A BRA R SR 4R (B 1), i
FEATFRATT I E DUBE AR P BEMLIEEEL 200 H 4% (R 5205
(A SRBEAE X RRAL 2B DL, PR IR R B AT
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Fig. 1 Selected white, red, and mottled M. mercenaria

F1 EERENINEK. 5. TSRMERRE
Tab. 1

Shell length, height, width, and body mass of selected M. mercenaria

e 52 /mm 5 15 /mm 5T Pi/mm TR /g
F 53.46+6.32° 45.42+5.24° 28.50+3.53 ° 45.48+15.09 *
ARG 52.95+10.63 * 46.74+6.76 ° 30.35£5.27 ° 51.99+20.92 2
e 54.00+6.34 46.18+5.44 ° 28.64+3.63 48.72+16.76

T [W—g0, 7 b AN R 5 B3R 7R 22 53 3% (P<0.05)

1.2 FAEd

ARSI R AR R BEAL S B A 7 ik, EE 3
P (o RS an R, AT A, aamia
WESEHA 2E DL 200 4>, ENBIT 5 h )5, ¥ 3 47t
2R DUBOGH 6K 1S 20 mP B it P 78 S /K )i,
3 h A o DUHERS B0 AR I0T I, IREK IR EE A 23~24 C,
RN 25,

2524 h5, ZAEIRE N DIELI R FRATI &
g RIS, KA 20 m® B TR SR, 4l
BN 4 A /mL, g AR E R, SRR
B 3AAT. ENEEE WM, 3 AL BAY KR . R
0 RVRL S B B AR R R — B M HEDL ST K
FAKINE] 5 mm W), BHRE B = INBIEHITH R . 7
Bra 0], B AT WA DL AR KRS IR A
[ K NGRS R G CENS

1.3 HEN=F

LA £EER 1, 5. 10 A 1S HIRA I AAS
A i A REYLIR 30 A4, 7RG T I E T,
JEGEITEE 5. 10 HIRMAETE RS 15 HiIRM AR,
Hor, feid il ik 78 3 A E it N BEHLEE 3
W, FRREC 3 mL A BLET R A SEAh BUS, R
BEgeit o AL, IR = S DB 4 Uk
R IR URE BRI D B4l BB L] AR 2RI 5E T
B R SRHC A WA IS 4l By, 76 SR T St
MBI AESTA AR, IFITESS 15 BT fr 4k
LR VR A 7 i 4 e B 55 T 4 BB E A L

HEDUI M DA 3 T 5 €0, B 7 0 T A v B AT B
25 SORAEDL, i FHHL AR R ORS B2 0.01 mm) 755
50, 100, 200 i1 280 H & HAK, 25 360 H
B AR K (X)) | SE R () I E(XG); AL TR

24 EEERLF /2023 4 /58 47 4 /5 8 M
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SRR E] 0.01 g)FR it B AR BT i (Y) o 50 K 521l v
55 J5 vt 18] A e KR B, 5 v Ry e TOU 1) 5 IS 4% 1) B
KRB, 5098 R 7o 22 A7 W I ) o R PR S ARG
AT 3 FhFe (Rl e A iY AR R BEL)
G=(S1—80)/(ti—to),

K, So W5 1 RERK, S HERE Kl K,
to AR — R B, ¢ i )s — k& H i, G 4
XA
1.4 #IEoH

FI FH Excel 2016 3 14F(Microsoft)4t i1 3 Fh e (4 i
selp AR MR EZE R, S A SPSS 22.0 K {4:(IBM
SPSS)H iR & R A S it &, AT REE T =
(ANOVA)/ Tl Tukey 2 8 FLE /0T o b 4h, T8 1 4%
PRI IE A . AR . e TR SR £ 4

R2 ZHEEERYANTHFTKRERKEE

) H@ART/CLE

SERTRE AR S AT, A IR 52 0 5 T 25 RO I 1A 5
I VR AR R, e R A Wi £
JCB A H, HENT K | 5T RS 0 T AR 5T S ) I
A FEY, P<0.05 2R B, P<0.01 £
2SR,

2 &R

2.1 =R ERARERMRILEK

3 Pt R Ll U F 3 5E K S A K R L3R
2.1 Higm, ARG EER LR EZR
(P>0.05), Z= BT K B2 /N T B @M @R
(P<0.05); 5 H#¢ = 15 HildWIE], 3 Fhoe @itikre Ky
IR AR R R, H v e AR 1 2 R
BT @ AL A B (P<0.05).

Tab.2 Average shell length and growth rate of larvae in the three shell color groups

) A B /(pmed ™)
1 Hi/pm 5 Hi¥/um 10 H#%/um 15 Hi#%/um

HE 127.66+6.79 171.22+11.10 197.67+13.67 ° 201.61+10.78 ° 4.93+0.86 °

AN) 126.59+6.78 * 162.20+7.68 ° 182.00+11.78 ° 193.68+13.51 " 4.47+1.16°

P! 115.45+9.89 ° 174.10+17.53 206.91+19.88 °© 222.98+15.15° 7.17£1.14°

TE: =30, f B bR A AR 5132 22 5 1 3% (P<0.05)

3 Fhrc (UL B AR R BB AR IR 3. 2
Hig 2 10 HRWIE, e L @R i £ 00 5 . 25

T T2 O BER (P<0.05), (HZR BRI AR SR (15 H
W) i3 = T A AR AR (P<0.05).

x3 ZHEGCHAYHENETEQ10 BR)RTEAEAQAS BiER)

Tab.3 Survival rate (days 2~10) and metamorphosis rate (day 15) of larvae in the three shell color groups

N H it
i)

5 Hi%/% 10 H#%/% 15 Hi%/%
H 84.70+1.90 * 58.57+4.29 ° 11.43+1.16 °
EAN ) 87.17+1.44 % 69.10+1.95° 9.73+0.71
Zafh 79.23+1.70 ® 56.30+4.77 ¢ 22.67+2.71°

TE: W=, £ B bR AR 507388 22 5 1 3% (P<0.05)

3 PR COREHARE D P e KR 4. ENREE
50 HAET, HEFLAFHARTE K T W35 2 5 (P>0.05);
100 H#EF, F@BAseK B2 R T o @ik
(P<0.05), ZHMEEF 200 HESHE, L @BHATE K B3
INT A EAFER(P<0.05), Z2GRHAS AR
324 5 (P>0.05); 280 H A% 360 H M HE],
WSE K B F T4 R 2R A REAR(P<0.05).

22 EMFERRETHSERTERR
b AR APl
ALK A Q-Q (Quantile-Quantile) i Ji ik %] 360
HEF 3 Fhae 72 s & R B # T IE SR .
5 R, Frol& sl SR S TR IR B 1A OC R AL
IR K (P<0.01). Horh, (A FIZL G RE ey
(8 5T A PR 5 39 A BT £ 1) AF DG R BOR/INIUT 128
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Xs>Xi>Xy; 2% U 52 G 5 2 A5 MOIR A5 35 R o A9 A1
KRB/ N X>X3>X, o MHRRBOR/NKF,

'm@mARﬂaf

3 FhFe @R Feln (9 7C I | 7R AT T PR B A7 78 D
LA

F4 SHEERBFAEIMNTEHEK

Tab. 4 Average shell length of juveniles from the three shell color groups
- H i
- 50 H#%/mm 100 H {#%/mm 200 H #&/mm 280 H ##/mm 360 H i#/mm
HE 1.2840.27 ° 5.56+1.12° 13.83+1.97° 23.70+1.88 ¢ 31.01+1.74 °
AR 1.25+0.37 °* 4.30+1.46° 12.80+2.33 ° 21.8542.52° 28.5142.52 °
S 0.83+0.18 ° 4.14+0.89° 13.61+2.17 * 22.34+1.93 ° 29.564+2.02

T =30, f B b AR 51 3R 22 5 1. 3% (P<0.05)

x5 SHEEEERERSHERMEARENBESRT
Tab.S Path analysis of the body mass morphological properties of the three shell colors of M. mercenaria
o etk HERM B Rl
X, X, X, payill
X 0.913" 0.965" 0.081 -0.010 0.071
H X, 0.893" 0.093" 0.840 -0.010 0.830
X 0.937" -0.012 0.812 0.077 0.888
X 0.916" 0.935" 0.040 0.020 0.060
AR ) X, 0.912" 0.042 0.896 0.020 0.916
X 0.922" 0.021 0.882 0.039 0.921
X, 0.947" 0.976" 0.064 -0.039 0.025
F=fh, X 0.921" 0.069" 0.904 -0.038 0.865
X; 0.943" —0.045 0.845 0.059 0.904

1 TR 2 5 B (P<0.05); TR 2 S T 3 (P<0.01)

IS B4 RUET, FATTR % T2 I A TEIR BEAT
EAT 0T WK 6 PR, 3 Fhot ailise iy RO 32

WAy 1. Hmsens /A8 component 1=
0.954X,+0.949X,+0.938X5; £1 {05 5¢ 5 3= 1l 43 A 3K
j component 1=0.986.X,+0.981X,+0.976X5; 2% {0 fiff
SEWh A A A component 1=0.971X,+0.965X,+
0.943X;. AR ST FE G 32 Mok Mr 45 R R W, ¢

*6 —HEERERKRBEIRS SN
Tab. 6 Principal component analysis of the data for the
three shell colors of M. mercenaria

Eizt7n SR AR ) Fe At
X, 0.954 0.986 0.971

X 0.949 0.981 0.965

X; 0.938 0.976 0.943

J7 2 BTk 0.897 0.962 0.921
FEAEAR 2.692 2.887 2.763

26

K 7w M SERTZ E A B A ek . e,
FEA X T LA W5 W f K, T S X 3 U3 Y 5
M 458/ o

AR R BT A R e F R PR AR A AR
o AR UTE | 2 FISE 5 H AR &, iE AR
h AR B AT AR M . = R LR ST I A% MR
WA EMEERHWMT: A6k P=0965,
P,=0.093, P;=—0.012, ICHEE R°=0.940; ZI(2h
P=0.935, P,=0.042, P;=0.021, #H£F5% R*=0.876;
Zefaky Pi=0.976, P,=0.069, Ps=—0.045, lXCF5%
R*=0.876, HRHAEAHIC R B S N ATHE, ¥ 3 Fhoc s
FCUG B 7T A5 VAR R0 T 4 5T 5 9 A ¢ R B0 40 B
FAE I PRI 424 ] Vx,y:Pi“‘Z’”iij[mo s PR, 3
oo 5 2 S 7 e o 9% S O o LA FH e R e IR 3
s, R bstim, 7898 3 B 5 K 5T & ]
F ) R o 4
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B—PRIRXHE R TR e ZEOR d, = P2, P
PRI R TR AL R e R BN o) = 2, PP %
PRI A i e RO R 7. 25 R EIR, 3 Fhot
B RTEFE G 1) 50RO T R T 6 P PR R B R, 4 il R

'm@mARm1E

93.1%, 87.4%F1 953%. M. LA OMliFEns Bk
TEREd 510 1.075,0.990 F110.999, H4EH[H4% H A1

JARE R (BB AR, R LRG3 Fhot @ag
FEMRITEIC . TR I BTSRRI (R B ) BER

ILIERD

x71 CHREERREESHERNERRENRERLY
Tab.7 Determination coefficients for the body mass morphological traits of the three shell colors of M. mercenaria
et LEIN X X, X;
X 0.931 0.156 —-0.019
& X, 0.009 ~0.002
X3 0.000
X, 0.874 0.075 0.037
EANEN X, 0.002 0.002
X3 0.000
X, 0.953 0.125 —0.076
ZS i) X, 0.005 —0.005
X3 —0.002
23 BEAWMPEAFEES RErh, ST 5T w0 T R A4 i (] 5 2R 8 A
MBI, Dol AAsR, Wk FH e KF(P<0.01; P<0.05), 52 58 %) {f 1A 5
i AR R T2 e R, iy 3 Aseand B0 U RBOR B3 (P>0.05), WAIERIZ FAE R T

FEMFTEIC . FER . SO AT IR A L Uy
Y e =8.066 + 0.836.X,+ 0.313.X;,
Yo =6.806+ 1.150X,
Y 46=7.629+0.979X,+0.283.X,.
FRTTREXS 3 Fha 0 SE s eI SRR A fi [1]
A R EIEAT BB VRS IR 8. F (ORI (il e s Ty

EANGRT T g e U NSO BT LN s bR TR B ¢
B (P<0.01), THFCH . 5 SE X A 5 4 14 i o]
A AR KA .3 (P>0.05), WEAIBRIZ H AL £l )3
W, A RE S S PR VLSS (E 8] 22 5 A 2. 35 (P>0.05), 13t
1 E AR Dy REREA U e 3 Mot (i sein eI SR S
EE NG EIERER IS

#8 ="MEBBEERETESHREENPDRERK
Tab. 8 Partial regression coefficient test for the morphological traits of the three shell colors of M. mercenaria
FEAh, ZH WAL X X X
CIEVEEY A4 8.066 0.836 0.313 -0.047
SR R 158.398 26.659 2.571 -0.326
I 2 0.000"" 0.000"" 0.013" 0.746
CIEVEEY 6.806 1.150 0.329 0.218
AR i) t{E 63.207 17.969 0.816 0.401
B2 0.000” 0.000” 0.419 0.691
g 11 )5 22 % 7.629 0.979 0.283 -0.277
e fh t1H 156.33 32.996 2.324 -1.517
I 2 0.000"" 0.000"" 0.025" 0.136
T RRER B E(P<0.05); " F£RE B FE(P<0.01)
IR B, 4 Do R RMTERK | Sem e

it
WFE N FAMEB AR MRIERS AT A2, 58
SHARK AR MRA . £ P S T [RERh
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FER AR, 3 FhoeOBEARZELD IR A MR
WAFAEE B 25 F(P<0.05), M7EHEDLY], A OBARH
BT (o RN A e B I 2 A0 A KA #(P<0.05)
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AREfREADIGE T 3 Fho O pr AR RERE 225, 3R
AR BE 206 X e T A T 37 F758, e 2 Ah b 3 &
AR IIE R, AR AR AXDE MR o
Jo2E 5t sefE R me PR, B RAERT
XA B St e A S R A P, AL i
AR AR RTEAR R SRR N, I kR —
SR b A TR 57 DL, AR T DL SR A5 R X6}
ARIRAGSEIR . EAERT, 3 Rt R AR AN A s 3
AR MERZES TR S MR | BEREA X,
TESAE P A5 B R, 38 2 X 4% iR R A G
Sy M AT B R RO . SR SR S AT AN BE A T
SIS B (R A FL S R, (B2 SR AT i i 4/
I 25 OV IR B h 2 965 E A0 FF 9 R B, LR RS i 1A
Ji A A A O R BOR B B KOF, B E s R
B R E ) W K. AR Hr mT LUK A G R 50
o3 R E A FR R 25 m, H 1 AR R /NAS ) %
A7 A ) TR S TR, R v A S ke Y AR
[ SEFR o ARG, T 20 6 F 2% hd 72 i
FETE 25 MWK 5 T AR T 2 14 R 56 2R B A R b KT
(P<0.01), HEmEEMK, X5HAMZF A
WFFT A A P2 3 Rt fdise i iy 524 | 2 m Al
76 Fa MR 1B A7 A8 B S i e v, AR E 40 BT 4% R ofe
i, FATFEM SEE AT B ERE AT T 3 AT
WA HT AR E BB E R T2 R R,
3 e A TG B 7o X% B A R R R, SE TR
FERA RN A, FEm A TR YUE R
BOt, YHISCTEE R BAS H AR s PR AR B e
FE R P L [ g R SR Y d R T T
0.85 Fif, iy W52 Mg [R5 o ) 22 1 A o 2 4R 3122 7
360 H I H & | 21 @ TS 0 7o s 5B SR X TG
R R FYd KT 0.85, ULAARHFFE frikic
K | 58 R P50 A R AT a0 R B R, A
REE A XA /N, 30 A8 FR B0 AT 46 S R L S i e
TESMER SIS TR E R

) H@ART/CLE

S AL, AR . 52 m ST
Setiotkeh, B2 3 FhIE (O RE SR T AR R 0 £ B AR
SEPIAH ], RS2 R 1 B A FH 5 (0.965,
0.935, 0.947), H E AR ME R, mise Xt
T A S A ) R K Tl A R, RIS v BNl
AR Fe e AR R AT (R4 R TE A T i, R IR
LD FEM (BT ST B, ANIUAR MARRYFEIRE . PR
H TR A (9 76K S5 1) i LT R o ) = 22
&R ARSI IR g A e 255, s R
AIRE SR FEIG AL T 5 . BOREEE DL 52 H AN
A7 56 o FEAN ] H S 0 [ R A b, S HC s 4 5 11
FEIE SR — BN L EAEF 2 YR A RIS,
{51 122 T A5 STk e ] BH PR BT ST & B, FEAS[R] H
N s O N AN E V- A TR R NI = o
HE A, Huo ZFPHRIE T AR H i IEA S04 1507
TR R BT SRR . BeAh,
SO R T A ORI R B, Ko T AR5 R M A K (7Y
EEU ) vy M (E N B = v SR e L AL T
BB, TR B2 R R R . X AR
RIS AT I TE B, 72 95 2 58 M G A o 1) B
BHE, LR REN, BT ARRIGE 2K
SHRA 225, I SB0Y w HIE R B 1 e e S
PR AR KRG REUG TR, FRATEBL 3 Fl
Fo O FEIG FE R TR T R AP E R AR R, High
W5 A AT R AR AT 45 AR ], X R K
Fem MFETEHER T, Sl e RIS, AT 3 FhoT AT
A AT AR 5T A P B TR

4 Zi

AWM R IR N T 3 e ilisens
BEARAE KRR 225, RIS CREATE L) U1 A (6 A
LR E R . AR, (HAEERMEP<
0.05); TEAEDIUH, P EHEMA I RIS 10 2 10 A R AR 3
(P<0.05). BEAh, FRATAIA T A, 20 @Mzt
U e KR 5 ) HR AR T i R LR 2R, SE T8 B
K # THK S AT SO AT A S R
Y 6= 8.066+0.836X,+0.313X,, ¥ 2= 6.806+1.150X;, ¥ =
7.629+0.979X,+0.283X,, ASCHIFTLE IR AR 3 Pt afilize
Wy R E T B O A E S A AT S

S Z ik
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Differences in the growth traits and path analysis of the three
shell colors of Mercenaria mercenaria
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Abstract: Shell color is an important characteristic affecting the commercial value of shellfish. In this study, popu-
lations of Mercenaria mercenaria with different shell colors were used as breeding parent shellfish, and the progeny
populations of white, red, and mottled shell colors were successfully bred by random mating between individuals
and were cultivated in a pond for 360 days. The shell length (X)), shell height (X3), shell width (X3), and body mass
(Y) were measured, and correlation, principal component and path analyses were used to explore the different shell
colors of M. mercenaria. Differences in the growth traits between larval and juvenile clams and the effects of shell
morphological traits (X, X, and X3) on body mass were assessed. The results showed that the mottled population
grew faster and had a higher metamorphosis rate at the larval stage than the white and red populations but had a
lower survival rate (P<0.05). The white group had a significant growth advantage at the juvenile stage (P<0.05).
The correlation coefficients between the shell morphological traits (X;, X, and X3) and body mass (Y) of the three
shell colors of M. mercenaria all reached a very significant level (P<0.01). The results of principal component and
path analyses revealed that the shell length (X;) of M. mercenaria was the main factor affecting its body mass (Y).
The results of this study provide an important theoretical basis and basic data for the selection and breeding of dif-

ferent shell colors in M. mercenaria.
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