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Abstract

To understand the relationship between morphological traits and body weight in different months
of age, we randomly selected 200 samples at 3 months (13.83 * 4.25 mm), 200 samples at 6
months (33.21 + 4.53 mm) and 98 samples at 24 months (94.17 * 8.50 mm) to study the effects of
multiple regression analysis and path analysis on body weight. Partial correlation test and va-
riance expansion coefficient were used to exclude the characters with no significant effect on body
weight and the characters with multiple collinearity. The linear regression equations of the body
weight of L. sieboldii at 3 months, 6 months and 24 months were constructed by stepwise regres-
sion method. The results of regression analysis showed that the phenotypic traits of seashells at
each month old had significant or extremely significant effects on body weight except the height of
seashells at 24 months old. The results of path analysis showed that shell length had the greatest
effect on the body weight of 3-month-old juveniles and 24-month-old juveniles, while shell width
had the greatest effect on the body weight of 6-month-old juveniles. The total coefficient of deter-
mination (R?) of each month was greater than 0.85. The regression equation of morphological
traits on body weight of L. sieboldii at different months of age was as follows: W3 = -0.744 +
0.027SH, R? = 0.916; 6-month-old shellfish: W¢ = -9.217 + 0.185SL + 0.128SH + 0.535SW, Rz = 0.853;
24-month-old shellfish: W24 = -212.727 + 1.872SL + 2.748SW, R? = 0.850. Guangxi beibu gulf L.
sieboldii different months each morphological characters influence on body quality is different, L.
sieboldii body quality breeding goal, Shell height should be selected for 3-month-old shellfish. Shell
width was the main selection trait of 6 month old shellfish, while shell height was also considered.
Shell length was the main selection trait and shell width was the auxiliary selection trait in
24-month-old shellfish. The results provided basic data for the breeding and selection of parental
shells in Beibu Gulf of Guangxi.
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1. 5|

i Bt (Lutraria sieboldii) /@ AR % &g, SR & JE4X (Lamellib ranchia). 5147 F.44(Heterodonta). 7
4 H (Veneroida). B41F & BH( Mactracea). #41FI A} (Mactridae). Jiid & (Lutraria) [1], =B/ AR e E L #R
EHEIE[2]. ZIETME R, FREMEEN, BHBORKFREE 71[3]. B T E AN A0 i Fie 0B 7T 4L
A, FEEEE N TIGFRIA3]-[8]. BRI T[9]. KR B AEwT[10] [11] [12] [13]. Ef&AE
FiRIF 75 % 75 THI[14] [15] [16], RSN FAL AR B2 R E [ 171158 Mo e T [18], ARG TS ma A [A) H 8 e
PRt A 5 B2 18 4 A 1 A L AT

TE kR, @ E AR BERTRME N EZIBAR[19], T B SENEZE W EE TR, H5iX
SO H L GHRAR BB A G . it IS B R ST KA 2] 0.81~0.83 mm B, BEONJEMIAEVE, BAA USSR
Re7), AR g ERRKE 250 mm 24 BAA R ARSI R I[11], WA B REIXREIRE. K
Wa ) A KON 4 5, 24 FUE VP IR E T KA K e (8], AR B 24 H & LIk AR
UI[6]. AHI gtk F [A) —ftb N L35 & Rt (ke e b, ZERG9R 2 3 %, 6 HURAT 24 HEEI 73 I HUEE, Xf
HAEMR SRR EFAT @S T, B ERRBIRZWASF TR, AR AR Bt Fie 45 2 1 FEZ R &R,
it PR AE UL, HR R ()35 B AR DL Bk R — e 2%
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4.25 mm)Fl 6 H#4(33.21 + 4.53 mm)jif [CHA 200 ki, MEFEK. 525, AT E. 2022 4 1 AT
AL I A5 X BELR 4 24 F #4(94.17 + 8.50 mm)Jiti FCAG A= KB Ak 98 Rl & 5w K, 5em sede AR

=)

Ho

2.2. BURSRTE
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Figure 1. Measurement sites of Lutrariasieboldii shell morphological traits. The distance of dag is
shell length, dcp is shell height, dgr is shell width
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Table 1. Statistics of phenotypic characters and body weight of L. sieboldii

= 1 REs REMRFEREN ST

dap ARK, dop AFRS, der ARE

i B pas s 5 SWimm P B
Month age Parameter SL/mm SH/mm Te Body weight/g
FIIME * hrifer 13.830 +4.250 7.700 £2.130 4.790 + 1.460 0.420 +0.360
3 mean + SD
i =1 ¥
?{.’*%ﬁ % . 0.310 0.280 0.300 0.860
coefficient of variation
P £ b 33.210 +4.530 17.340 +2.080 11.500 +1.620 5.300 +1.990
6 mean + SD
i =1 ¥
?{.#3{;;5( % . 0.140 0.120 0.140 0.380
coefficient of variation
PR £ b 94,170 +8.500  46.030+3.940 31.970+3.760  99.050 + 30.830
mean = SD
24
a1y ¥ 0,
Eﬁi%ﬁ /° . 0.090 0.090 0.120 0.310
coefficient of variation
40 KA T
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3.2. BERIERIHERE ST

ANTF]H 84 it EC A 25 MR A OC R 2 ED Pearson #H ¢ R B4l e 2 Fom o il B 25 T2 S MR AR
WA &, S TEAS PR IIAR FREm o 5T 3 /NANE A e DA T B R i i K (0.951. 0.874. 0.896), I
WIe 75 55(0.931. 0.869. 0.838)F15%1(0.929. 0.817. 0.936). 3 INAN[E H #4 U1 &R 18] I HH 5% 2 80 4%

WF ISP < 0.01), AT LA Wy S8 BT (0 71 25 VDR A4 it B (0 5 mi 0 i A R e

Table 2. Correlation coefficients of variouscharacters of L. sieboldii

= 2. MFCHite B IR X R

H & Month age PR Trait Bodggv{i%ht " 7ok SL/mm Ferm SH/mm FE 56 SW/imm

& Jfi = WB 1.000 0.951** 0.929** 0.931**

7ok SL 1.000 0.965** 0.945**

’ 7o SH 1.000 0.913**
T SW 1.000

i & WB 1.000 0.874** 0.817** 0.869**

7ok SL 1.000 0.829** 0.787**

° 5ere SH 1.000 0.769**
T SW 1.000

i & WB 1.000 0.896** 0.836** 0.838**

7ok SL 1.000 0.884** 0.786**

2 5ere SH 1.000 0.739**
T SW 1.000

e **RIRREE (P < 0.01).

3.3. KSR ERERBES T

RIEAK(Q2) (3). (4)THHEAF R ST AP0 8 1) Bk RANHAR I EOC R, 45 Rk 3 Fiows.
AN % it A £ R 25 DR o B A7 AE A 45 35 (P < 0.01) Bl 5 5% £(0.01 < P < 0.05), 17 24 H &4t
IS th S m o A T B R H R, EIER R P >0.05. 52K 5 3 FH IR B Bk &5 K(0.512);
FoH 5 6 H DA R B BB R A K (0.435); 5 24 H ik DB 5 R K IMAN5EK(0.516) . BRXT 6 H ik
BT AR T I 45 RS A R M BT S B 25 SRR F A, A A 88 DUBAS o 45 H 5 A S 2 b 45 SR )
MR

Table 3. Path analysis of morphological characters to body weight of L. sieboldii

3. MEEKHe SIS IERIHMA R 2B ES

s @,{j( ggii%ﬂ E%a@% Direct [ E25C & Indirect relationship/ryP;
Month age Trait coefficient/r; relation/P; 5 K SL/mm 25 SH/mm == % SW/mm
et SL 0.951** 0.512** 0.439 0.154 0.285
3 7o SH 0.929** 0.160* 0.769 0.494 0.275
FETE SW 0.931** 0.301** 0.630 0.484 0.146
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Continued
7k SL 0.874** 0.420** 0.454 0.111 0.343
6 Fo SH 0.817** 0.134* 0.683 0.348 0.335
FEHE SW 0.869** 0.435** 0.434 0.331 0.103
FoK SL 0.896** 0.516%** 0.380 0.117 0.263
24 Fr SH 0.836** 0.132 0.704 0.456 0.248
FETE SW 0.838** 0.335** 0.503 0.406 0.097

e PRREFEMRP <0.01); *FRRNEFEMI(0.01 <P <0.05).

3.4. SR IHEREBHIRE RS

R AR(2) (3)s (B)IFHAFH 3 ANAIE H &S D& T A VRO i & (1 e RE(E 2). s R A
PR PUE RECRE, W 3 Al 24 % DIk e 2R 5K 1575 K(0.262. 0.266), %f 6 H & Il Pue 24
BRIy 7 55(0.189) o XiF 3 NAN[E] H % DU [R pe BRI S KIS R K 5 5 5 o g RELERIYd 2955 F
FIRR R, AR BE DM RE RIS FARRE, (HIE T AT LM S5t LU B 2 28 B i
DL [ AR R A
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Figure 2. The coefficient of determination of the body weight of L. sieboldii. SL, SH, SW
were determining coefficients of single independent variable on body weight; SL-SH, SL-SW,
SH-SW were determining coefficients of two independent variables on body weight

E 2. ERSMHREMERBISAREFARER. SL. SH. SW RRFK, & &
RXAREHRERH; SL-SH. SL-SW. SH-SW RREZKERZS. RKERE. &
SREMNEREBHIRERY

35. WX S LML

Xt 3 ANA [ e it ER B 77 2 R 5 R P AR SR AR ARG B8 A 28 1 25 1 45 3 35 T A RO 440
R T2 1) O 0] R KL B NS ZIIK RELVIF (2 4). PERIGRW], Bk 24 J Ul VU5 ook (4 o & 5
AEZFESN, 3 AANE e VU A MR P i S 4 2 25 (P < 0.01) 8% (0.01 < P < 0.05), HEERXS
24 F U DUREma AN 25 1 5e e AR 2 3C(6) THELAR A TR A MO R s B T Z Ik R 3L S i Siess
221771k, £ 3 MAEL T e Mgtk giit b, R 3 AR U7 KM 77 2K RECK T 10,
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ARSI BRI B AR
36. &M EASENET

AR 2~ 2K (1) L 101 U5 R B B AN SR 2 VA 06 45 R (2 4), A BR AN B35 (TR S MR AN 7 Z I K 2 4K
VIF; > 10 BSR4 5 PAER IR, 3 /DA FE F i DLA 0 R AR B . @A 5ek, 5t

i

NITACAKENT AU REIT Ry e T

3 A kS . Wy = —0.744 + 0.027SH, R?=0.916;

6 Wit FCaii : We = —9.217 + 0.185SL + 0.128SH + 0.535SW, R?=0.853;

24 F AT RS . Wy = —212.727 + 1.872SL + 2.7485SW, R?=0.850.

Table 4. Test of significance of the partial correlation and collinearity of L. sieboldii
= 4. T[] B HE FOHiG B8 R34 B 8 AV RAR S ME R SE 2 (4416 16

i sy WEREC SRR
Month age Parameter artial regresston Mean T P Collinearity test
coefficient B
HHC —0.744 0.029 —25.562 0.000 KE VIF
e SL 0.043 0.008 5.210 0.000 0.045 22.407
’ 5 SH 0.027 0.013 2.023 0.044 0.107 9.305
T SW 0.074 0.016 4.743 0.000 0.069 14.469
A Ct -9.217 0.471 -19.559 0.000
et SL 0.185 0.024 7.637 0.000 0.258 3.879
° e SH 0.128 0.051 2,521 0.013 0.338 2.962
T SW 0.535 0.059 9.055 0.000 0.277 3.609
A C —212.727 14.425 —14.747 0.000
e SL 1.872 0.336 5.570 0.000 0.180 5.540
2 i SH 1.034 0.667 1.551 0.124 0.373 2.678
T SW 2.748 0.529 5.199 0.000 0.214 4.674
Table 5. variance analysis of regression between morphological traits and body mass of L. sieboldii Schneider
5. e RMHMR SR A RE AN S E DR
VR T ZEHUR Rl H ¥77 F1E P1E

Month age Variance source Ss Df Mean square F-value P-value

[5] 9 Regression 23.695 3.000 7.898 706.887 0

3 ¥%Z Residual error 2.190 196.000 0.110
St Total 25.885 199.000
[7] )5 Regression 642.056 3.000 214.019 365.111 0
6 %% Residual error 109.028 186.000 0.586
ST Total 751.085 189.000
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[7] 9 Regression 78768.979 3.000 26256.326 183.535 0
24 %% 7= Residual error 13447.547 94.000 143.059
11 Total 92216.526 97.000
4. Vg

4.1 SRS ERENBEXEMBRESH

TEVURBAL B R, A SCHERER T F B, B VR BN EER R, T Rk
H[23]. MRV TR Z e B3 B EA,  AHOC RERIL AR & W) ¢ R [24]. FETEA MR 45 & 1 AH
KRB LI AR AR 5 & 1) B30 RO IS H A MR AR MR OGRS H MR B ) 25
BRI, B FTX S HREATIBAZ 3 HT[25] [26]. FIFH AW fEAT A MR AP 2 TR R 58 R IO TE
IK =S 7 b B o ZEFEGEAE[27]%60 K 1 At (Micropterus salmoides) 2 FEAA XA 44 38 AL & A KR
R BRI REMA AT 1 AT, R A KA [F] A8 AR i 2 R B A P oK 5KHT B S5 [28] R F B A2 43 it
WHFE 1 i IiJE /2 B (Blepharipoda liberate Shen) St MRS (45t & ISAM, R BIXTME. MENA BLIZ A
KEIB K, FIREE20)0F 58 T & K EF (Macrobrachium rosenbergii) (I 78 26 B, B . Faiil% 2
ANRAMEIRSE, HoAth 9 DMRAR G )5 B 2 535 EAKE(P < 0.01); AREAE S5 [30]F] A S FE 2 4
B, BEFE T XHEEZE ARG (Tapes conspersus) A it & 2= A= Fo M i SR ], 3R BH 7% 56 SR R s A ok R B ok, X
Hm i K. X ULIR T AR E K=, s H AR R E RS ERE BRI . ARG RER, A
[ 5 5% Jit EOM RO AR S 1k o0 B A AR J0 T AT 22 5 o ARSIk 20 45 R S s AR 1R % DL S e K 340
TR, WA REY, BRKATERN 3 AR, 24 AR IARENEE, 525 85m 6 H S 1K
BRTEERER, SHEMESEERAR. RAEEZE31I0 5200 A B PR A SR 2244 41 (Ruditapes  philip-
pinarum) A i BB A 45 R, dbJ7 L BHAME M 5l AT 5 A AR SE S S [32]0F 5 M i I
W4 ARG 2k U1 (Pteria Penguin) i 51 & U 7 45 K W], 8 Hie AR Bk WU 5@t 45 RANA] s 2R
1 2255 3310 HL 2 4R UG (Paphia schnelliana) A R 544 o7 & A 7o 25 R R B, 812 e A QPR Al 424y
Mra AR . LA SZEG = A4 5 A SEBG A [F] 1045 o TEAS IR X AN H #4 tE FC A 1) 4 B Bt 2 77 18 B
AR R, R TR B TR A HRE — @ M sEhr & .

4.2. fRAERMEMILLMERLE

TEZ TR MR FE R, 25 F 78 5 W) 0T B8 A7 75 AH GV K s 5 350 % B 748 8 J0 vk b v Y 8] 4% e f 4
[21]. PRk, TEHHTZ 0 M2 a0, 752 0aki e A7 7E 2 e L et I 5 S AR L 2R v 1) B AR 504 2 5
Bio JLERPERGEG PO Z K R A VIF (AN REE, VIR EBCR, RYMEES 1, HH% j MemS5HY
AR ) AR R, £ SRR VRSP, 25 AR VIF A > 10, Ui WA th o 1R 5 i L 28 1) 2] [22].
Az, 3 H e Fs 5E K ASE T8 0 VIF {557 22.407 F1 14.469, R H KM FERAFAEL T3k
M, XWTREAE T 3 H W I A, S KSR TR E R A R AT

4.3. AE R R Be S MR X & R BRI R

RGE RZBER B RN R R RETERE, RELE AR AR BT . A AR HON P A 1k
R e R Y d KT BEE+ 0.85, RUIFZMAAN[F] A i it e A= K A B MR DLk I [34] . AR 7T,
AN TR % 7 BB 2 A DR B 2 AR S FRBU(RY) IR T 0.85, 54k RELE MY AHS . TEFR—FRMH
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MR, B RS AL 1 5 RS A2 A R A e, HARRURAE R ISR, A [F) e Tt E e 52
FAR PR R B JGE R T ANE . 3 7 it PR A B R 7o 5e G, R T il R 7 K AR ]
A 6 et Rl E M A e 58, UG Se; 24 It RO 1 2 ma R 1o Te e, H
PO FE B I FE A AL B AR T o AT o485 R oAt DURAIT Fe 4 SR 2B A0 A SR SR A5 [B5]4E X 5 AL UL
(Chlamys farreri)¥t= 1R 5C RIVHF Fidr, 75 HASE DRSS FL RS DU 4 57 =i 3 22 52 il (1) IR FE AR [RD
2= R4 (3615 AN ] UL i Bl 52 (Scapharca subcrenata Lischke) 25 1R X 44 i 5 A 5 I8 B, S mAAS ) UL
B I T D R DR AR KRR . B IR G 1) Ji DR R R e D P A 1 L R
ISRV SUEEZE S

5. &g

AW FE M EA AR A B KR e K 529 Tom SRR, MEAMRYEI T ITE ST 15
SRS PR R R EZNE, LSRR W] 1t B AT SRR A B R f . DAt
e P s oI & H AR, 3 i DUNLBLZE i uk #5PEIR, 6 H e DA FE 58 R £ MR [ e i
24 FUE MUASE KON TR FMR, e TN B EE MR X 24 U BCILI 0 M 45 R 5 AR AN A& [15]WF e 4
AR, ARANEE[L5]%F 20 F ¢ ftd A i UL 734 45 SRR, 78 o R i R M i K. A RS 3N
PO b P T2 VA At PR v b 5 AR DU AR T S

£ E&WA
IR SR Bl R L (AR AA19254032);  [E 5 & s i Ak 1R300 H (2018 YFD0901400) .
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