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Abstract

In order to determine the relationship between morphological traits and quality traits of different
sizes of T. conspersus, and to provide strategies for indoor and sea farming and parent selection of
T. conspersus, we randomly selected 220 samples of T. conspersus from indoor medium farming
size of 2-month age and from sea area medium farming size of 5-month age, and 158 samples of T.
conspersus from sea area farming size of 15-month age. The shell length (SL), shell width (SW),
shell height (SH), and body weight (W) were measured. Correlation analysis, path analysis, and
multiple regression analysis were used to study the factors affecting body weight. Correlation
analysis results show that the correlation between the quantitative traits of different specifica-
tions of the T. conspersus is extremely significant (P < 0.01). The results of path analysis showed
that the influence degree of each morphological trait on body weight was different in indoor me-
dium farming, and the order was shell length > shell height > shell width. The biggest influence on
body weight was shell length (0.481), and the smallest was shell width (0.189). The results of the
analysis showed that the influence degree of each morphological trait on body weight was differ-
ent in the sea area medium farming, and the order was shell length > shell width > shell height.
The biggest influence on body weight was shell length (0.643), and the smallest was shell height
(0.070). The results of the analysis showed that the influence degree of each morphological trait
on body weight was different in the sea area farming, and the order was shell height > shell width >
shell length. The biggest influence on body weight was shell height (0.448), and the smallest was
shell length (0.225), the change of path analysis result is consistent with the result of the deter-
mination coefficient. Through multiple regression analysis, the regression equation of morphological
traits to body weight was established, the indoor medium farming size: W, = -0.216 + 0.018SL +
0.02SH + 0.015SW, R? = 0.858, the sea area medium farming size: W5 = -0.745 + 0.057SL + 0.063SH,
R% = 0.926. The sea area farming size: W5 = -170.436 + 0.914SL + 2.099SH + 2.245SY, R? = 0.922.
The results of this study provide a certain theoretical basis for the artificial breeding and selection
of T. conspersus.
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1. 818

Bl 2% 40t (Tapes conspersus) 3R J& #AS041 1 (Mollusca) « £ 24 (Lamellibranchia) « 75 i3 H (Veneroida).
kg (Veneridae). ZE4UG 8 (Tapes), BRI EIE, 2—FRBHGE . WGBS DKL), F 25
MAETT A FAHEMNEBR HA, SERRS., PEEESMEBM. 7. TR, GRS, PgmGE
R T A R R X 2N T R 3~15 em IR VDIR I, E AR VS, 7R A SO R B
AT IR R [2]. TR, 7R TP ARSI IX Y OO RS e N IR, SRR
BIAEY Ko BRHEAAEKN. AMER. RIBAE MR A, WRHNEE %, Biliiamigix
ETE, e MATIMER S I,
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MEEHTEA AR TT I, S EM AT E R F 2R 7K, 2. wms. s IRERK, HE I,
JREMIRREENMANEZ —, HAERE T Hmnes, BAEBEEFNME, HIESMHR AR
R IAAAEE VIR, A IR EMBIA I, AT RLd i 7 4 % 2 bR s B o Jog B PR 00 52 i 72
FEo BT, DRI MR 5 & R i S w7 SRS LS DL (Chlamys farreri) [3]. ¥t 7 B0 42 (Thais
sclavigera) [4]. 7 i#s414i(Crassostrea hongkongensis) [5]- Zi#é(Sinonovacula constricta) [6]. F ¥4 (Cyclina
sinensis) [7]5¢£25% DU IF i 1 A ORI 9o

[ A DS B S e (B 70 H A 32 BAR TP E B A W ie K B [2] BERIEE 8] AEFAAL[9]. B
PEIR[10158, EAMFIAE ST A BEAEFR 5 77 5 [11] ERBEE M YE[12158, ERHEE SR8 i AN [R] FRAE RS 138
PO BT AR WARTE . AHE T LA NN LR & ALZE s e v Ao A R, W B AR s AN R FR BB B TR A
PR BT AR BB AL 3 b SR oM, FFadad [m1 U 43 i 0 77 =R 2 AH B ) BV 7, USSR 2152 mi B 25
RGN A FRAEPY B i S N R, BRI N IR E . A AR R A —E B KR
2. MREFHZE
21 REBRE

2020 4F 2 HAE) ARV BN B IRV ARA T a8 N R B 5 ARG — B 4 b R,
2020 4 2 H~4 HAE) VO S BElg KPh v BhEA RA Rl T DU == A e 3E E , SR 4 R s A s T v
A6 E B X AT X (AR B A X IR, 2020 4 4 H 70 & BER KRR B 5 A TR A m LR S 2
A2 45 (0.09 + 0.05 g/kn) A= K BEAR 220 i 2020 4F 7 A 7E) Pk S A X FENLR S 5 H S 4l a
U5 (0.44 + 0.18 g/kr) A K44 220 Fi; 2021 45 5 F7E) Padbilg & Sl X FENL R 5 15 F W Hli 2 05 (58.63 +
19.47 ol R)AEKAEAR 158 W, (Kl Iz o] S5 % 5 1 DL A i vk i, #F DLSe Rk 7 .

2.2. XWHE
HRuE

K HAGFE 4 0.02 mm PR IERR = RINE 3 MBS HAR(5EK SL = dap 572 % SH = der 57215 SY = dep)»

FARM AT s 1 . F T RSP ORE#E 9 0.01 g) IR E AR BT & (W),

C

F

D

Figure 1. Landmark point of morphological measurement in T. conpersus (The distance of
AB is shell length, the distance of CD is shell height, the distance of EF is shell width)

1 SRR AS PR EGLR (das BFTK, dep ATS, der AFE)

2.3. BiEALE

R IR S [13] “ B AL ” )5k, R SPSS 23.0 B AF#EAT 20 BT - MR 2 1R O AH ¢ R 8. g
BN TR AR 5 T R 2 1) R AR [m U 5 R
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TSR 5 o S DR 2 1) ) 5 I [ V1 5 e R PR AR A
Y =b, +b X, +b, X, +---+b X, 1)

{rb, BRARER Y, REFREWR: ABERN X, X, RESMWENERE EAZE; b U H I b
YUt IO 14 A2 7 R P [ U1 2 Ko
HEWAR R LT

R, X; =box /oY 2

(@)

A, by B EAT AR IE, FrOAEHHATIORS, SEKs b AR R 70 1 0 BERBRLLY 5 X IbsiEZ, Bt
A AP RE UL BE, B B IEAR R AL

ISR A B T 5 R
Z(Xi -X)(v;i-Y)
fy == ©®)
JEx %) (59

SRE RBR A

R=1s O
SRRy R AR i 5 | 21 B2
BHYOE R 105

d =R’ (5)

A, PONTEAHIR(E A &)%) ot & MR (AR 2) 8 A2 R 2.
(4R E R dy B OR:
d. =2r.P P (6)

X, HRRH AR ALE 5 j Z MR, P ATEASMEIR(E AR &) % i & R (K22 &) s g 52450
3. ERE5 9
3.1. REE IR

SRR AR IA A R A R G 1 Fiow, SN R ERS  EDXPRE A . WX IR RO T B MR
AR R B B K TSR, BRAFEES THEF - NEERER, WERREEK, HLEFE)
AR o

M L RATAL, X IR B ZE SRA T S TR o S R B B K T2 A R R RIS L I X B A 1
BRGNP RIS AR S RAE BRI R IR BN 49.22%, HMARTE RN 13.11%, S AR
S RKMTEE 13.11%~14.64% . ¥ X R IR AL e R B KR AR 40.91%, I /N =2 576 B A
14.71%, SIS MEIRAS 5 2 50036 Bl 14.71%~15.13% o 5 [X 57 AR AR 57 28 58 K 2 145 M 33.20%),
B/NMARTEREN 6.92%, S IEASMERA 7 R G Fl 6.92%~10.92%

3.2. MR RERXREY

HIZE 2 AIRA, BUZRAREG S P P LR DU e K SRR KA SC R R, 8 0.921, HXR T
(0.915), FHIK/E T (0.888). 5 ML B i X v B AR 1A B HOAH DG AR 8eh . ACR NI Ay 5e K
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(0.957) > 5E%(0.931) > FE(0.879) 5 M4l 2% AR A HE XI5 BINAS A TR B (A 2 R 50h, KB/ A
721(0.931) > 7%1(0.888) > 7555 (0.885). FliZRHRMA A R LA MRS R &M IR A M R B S — R I
FIRE 2 KT (P < 0.01), AT LARIWT ik B 1 MR AT A 5 i B SEPR S

Table 1. Phenotypic parameter statistics of T. conpersus at different sizes

* 1 TR SRR R RS

Kk S FEK/mm FEPE/mm FEf/mm 5 s lg
Size Parameter SL SW SH W
T + FpEZ Mean+SD 8.36+1.20 2.98+0.44 6.19 +0.81 0.09 +£0.05

= B

R = 220) Ay 5 ZH CVI% 14.37 14.64 13.11 49.22
o e FHME + bRifEZE Mean+SD 13.45#2.04  5.30+0.78 9.34+1.38 0.44+0.18
A (n = 220) Ay 5 ZH CVI% 15.13 14.71 14.82 40.91

. y FHIME + ArdEZ Mean £ SD 34+t4, 38+3. 35+£3. 63 £19.
X 7R (n = 158) TEME + brdEE 69.34+4.80 29.38+3.21  46.35+389 5863+19.47

A5 53 2 ¥ CVI% 6.92 10.92 8.39 33.20
e AR R E(%) = (FREZFI94E) x 100; SL. SW. SH. WARERFRK., 7%, F&. AiE; SIMRARIEE4S T

.

Table 2. Correlation coefficients of quantitative traits for T. conpersus at different sizes

2. AR TRAEKEMLREXRY

Fk PR LENGF=s FEK/mm FEIE/mm FEE/mm
Size Trait W SL SwW SH
W 1 0.921™ 0.888™ 0.915™
N SL 0.921™ 1 0.927™ 0.970™
= P S - - -
SW 0.888 0.927 1 0.929
SH 0.915™ 0.970™ 0.929™ 1
W 1 0.957" 0.931™ 0.879™
‘ _ SL 0.957" 1 0.935" 0.895"
TR IX R S o - -
SW 0.931 0.935 1 0.869
SH 0.879™ 0.895™ 0.869™ 1
W 1 0.888™ 0.885™ 0.931™
‘ ) SL 0.888™ 1 0.765™ 0.888™
T DX TR SIS - o -
SW 0.885 0.765 1 0.817
SH 0.931™ 0.888™ 0.817" 1

THRIRTE 0.01 K (R LR AR O

3.3 FFMBESURTERENTMEERRZR S

BTG AS IR T 5T 2 (RS2 M R LA S AR R B a0k 3, | 3 Wi, ELAE A n b (a4
VERSETAHSC R B, = N B A% DTS PR A BT e B B (P Y0 — e HORE R, AT DA, ¢
KNS T4 ot B ) B R B 3 1, Semiik 2 (0.273), 58 A ELAE B /N 0.189) . AW FLH, 5%
IR 78 e 5 P P RS A DU BT R R TR R i Ky 0,467, HLUR 7 K I 58 B R M 14452 5(0.445)
PR 5 ey A TR A 4057 582 (0.265) o ¥ DX R SRR DU AP DRORT 440 o 8 1 B 4324 ] P 52 K.(0.643) >
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7% (0.269) > 7% (0.070) 0 T I 72 B % X RERURS DA B (] 2 R A AR 0.601, R sE K

T R AT (0.575), PR 5T B I e K ORHA T B (B2 0.252. ¥ X IR UL DL B HAE H
70171(0.448) > 5E95(0.346) > 71(0.225). 7 ey H I 7K i KRR FBE [R5 52 Ml ¥ [X 77 I DL ) 4 o =

(0.398), H:yiSe: 7% i i 58 T BAMA 44 iR B(0.366), PV 7 i I 5 AR B A S 0.283.

Table 3. Path analysis of quantitative traits to body weight for T. conpersus at different sizes
3. TREIMAS SRS M E R RENBRE S

FA ER7N FHR R HIEEH P [ EEE H ry P; Indirect effect
Al s e e
Size Trait  Correlation cofficient  Direct effect 3 m{;/_mm mé“\;\r/nm "“';/_'mm
SL 0.921 0.481 0.440 — 0.175 0.265
N SW 0.888 0.189 0.699 0.445 — 0.254
SH 0.915 0.273 0.642 0.467 0.175 —
SL 0.957 0.643 0.314 — 0.252 0.062
WX s SW 0.931 0.269 0.662 0.601 — 0.061
SH 0.879 0.070 0.809 0.575 0.234 —
SL 0.888 0.225 0.663 — 0.265 0.398
WX FE R SW 0.885 0.346 0.539 0.173 — 0.366
SH 0.931 0.448 0.483 0.200 0.283 —

e o APEIREA O REG P Py B PEAR 3 SR B4 5 (i A% R4

34. FFBIETK, RENRTRIEREHNRERE

MR H IR SE[13] “Ha b B PRI MR RS, AK(G). @) TEIHERRTK. KE. 5T
% 3 MEATEPOS A FTERAN G B R 2 S R o E R ik 4 WL, WAk BRI DUE R 402 — 1A
AR B IR R E R R AZ L BRI P B AR R AR ) E R B H 4 TR AN
FURS DU o7 B B U e A I A se PRI A — B

AR, PRGOS DL RE R AR, KR T KON 0.231; XX A LA DL
FLE R E AR TR 0.413; WX TR AR DT B DUE RBURCRIRE SR 0.201. [AJ3E R 5E AL
H X A S MR PR A B R 0 S (RIS DL A B AN IR 7 i AN 52 RO B A8 i e 5 A v 85 RS DL
)t e R AR R 0.255; 7oK 5 58 SR -1 IX B MRS DL )42t o RBGE IR K 0.324; %k
SEZRHR, TR AN 0T X IR RS DLR) R K KON 0.253.

3.5. FERIRERENE TS

B RO TR A PR AN AR o i [ U AR ORH B 5 ) R B R IR 5 IR L 5. = N RIS DR
R 5 X AR ) Al [ 0 2R B 8 1 (<0.01), IR AN AR AR E (P > 0.05), WTLASGIRR. %=y
WX RS L U DX IR IR I AR R T L ST LU MR (FE K SL. 5EE SH. o SY)NHAE
&, JREMER (T E W) RIS & 1 8] )5 77 F

N PSR U1: W, = —0.216 + 0.018SL + 0.02SW + 0.0155H, R?=0.858;

WX AR R U1 Ws = —0.745 + 0.057SL + 0.063SW, R?=0.926;

WX FERENRR DL W5 = —170.436 + 0.914SL + 2.099SW + 2.2455H, R?=0.922.
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Table 4. Determinant coefficients of morphometric traits to body weight of T. conpersus
=4 FERRESHERI R RENRERY

b3S PR Fe/mm FEH/mm Fem/mm
Size Trait SL SW SH
SL 0.231 0.168 0.255
e LeeE SW 0.036 0.096
SH 0.075
SL 0.413 0.324 0.080
WX g S 0.072 0.033
SH 0.005
SL 0.051 0.119 0.179
WX FE AL SW 0.120 0.253
SH 0.201

— kUL, REN AR R AR, TERAL —ARE, BIFER R >0.850, i X —4% 1k,
WZRs CAR B RS B R B 7. BEISRIG AN R LR K 5258, FemixX 3 MBS 4
BRI BT AT A, 3 AR DL R? = 0.858, X T EEHIMS UL R? = 0.926, X 77 Rg I
1 R*=0.922, it R*>0.850 fIiX —4&F. HHULFI 0, SR, WX RO SR K. 585, 5%
R R R TR R R T WX RS Db, SR, SRR SRR 0 E

Table 5. Significance test of partial regression coefficients and constants of morphological traits and body weight of T. con-

persus
- BRI L e A i DRy} Y BT EMRIE
5 HABBRTESERNEREREEARKMEERERNEE RN
. ¥ (HIEVEES CIVEES
A R Partial regression coefficient Regression t Sig. VIF
Size Parameter B SD coefficient
C -0.216 0.009 -23.277  0.000
B SL 0.018 0.004 0.481 4.367 0.000  18.728
EGE w
SW 0.020 0.008 0.189 2.644 0.000 7.906
SH 0.015 0.006 0.273 2.445 0.015 19.182
C —0.745 0.024 —-31.444  0.000
i B SL 0.057 0.005 0.643 10.900 0.000  10.244
X rhs w
sW 0.063 0.012 0.269 5.060 0.000 8.307
(SH) 0.009 0.006 0.070 1.635 0.099 5.256
C —170.436 6.405 —26.608  0.000
. . SH 2.245 0.274 0.448 8.201 0.000 6.037
X TR A w
SW 2.099 0.237 0.346 8.860 0.000 3.080
SL 0.914 0.198 0.225 4.603 0.000 4.480

T BONENATTRER W HO0, SD ks, Sig vz R ETEKTE, CHARNE.

H12% 6 J7 20 Ml &0, BEERER A 25 MR I [ /K SF3k 21 7 M2 25 (P < 0.001), % A R R5 A& DLIG F
By 442,770 HEIX FRREHIRS DR F 89 909.641. WX 77 A UL F {H 0 621.994, RIS HE B ZE
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Z5(P <0.01), AALERKHTE L. EENPERE, FoRMTERHN A RER T ZAKE T VIF 1T
HEL 10, RUIE TR B RLN Ge it Fs R (3 57 AT RESZ B R ILERVE RS2 . SR, I IX P B B BORIEE [X 57
BB, SR AR R T Z KA T VIF (55 10 36 Eh T 10, BRI RIR A RON S it AT 72
WS JLP- 3 32 IR SR ER PR s, DR vl 52

Table 6. Analysis of variance of the multiple regression equations between morphological traits and body weight of T. con-

;rzesﬁéﬁ%%%%?ﬂiﬁ'—ﬁ RREENS TETSFIENFED T
Mk =< T df ByJs F fi P fi
Size Source of variation Sum of squares Mean square F-value P-value
EVE regression 0.399 3 0.133 442.770 0.000
EAL W= residual error 0.065 216 0.000
B2t total 0.464 219
=] regression 6.694 3 2.231 909.641 0.000
WX s k22 residual error 0.530 216 0.002
Bt total 7.224 219
YS! regression 54952.635 3 18317.545 621.994 0.000
X TRk W2 residual error 4535.253 154 29.450
Bt total 59487.888 157
e deoNEHE, PEARERREEKT.
4. Wig

41. EEMHREREHRBBERES T

AR R EAT MG R U R —Fh vt D, R BVAS T 3R R [14], WTUUH T ith 2 AR H
A 5 AR & [AMFAE R ME G R . TEATRIR S B IR 2 (M- 2 R, AR 7 4 @A ot
EIERATES MR B8R OGN FTE & PR A St 7 H 568 B0 S [15] R @A 2 it 72 T fg s 2
(Blepharipoda liberate) 7 PR B PR 520, SRBAXS T MEMEAMAKTG S, AR5 & 1 B8 4F A
K. EFPAF[16]H HE AR 2 HriT 7T 1 AR EE DL (Pinctada fucata) A A7 tIE H & Fe ZIAIHIK R, &
W 5E KR e 58 (R 1 7 € DU B (R B S MR e K, e imnn < 58 (0 ML e (0 DUAR B I B RS IR K, 52
B o] P €0, DU E ) BRI B K JE B[ 17156 AT T % IRV MR (Macrobrachium rosenbergii) 7= FE AR
RUPRRB] AR OOV S R 22 e b, B 3 NEHERR by FAURIEL 2 ANmrdttkah, Hfth 9 MaTETES
PER S 44 B AR E I IEAHG(P < 0.01). X BLITEARFIRIK =3, e FuE M4 i s M T A TR
HERKXA. ENSES TIES, KB EEMRMNEZERFE, AT NREF IR [18].

K T B AR AR A (R SR A I B R A RO I B R SRR B, XN [RI SR P B A
e () 7 T A TR 5 B 2 IR 4 e FEE AT AR A, WEFLEE IR BoR, TR IR SR A b AN (R = JE B
B4 o7 B3 AFAAE — 8 I BLREER A g e, 3R B AR IR S I B A DG TR S MR B — e I S s e

4.2. SEERSRIRTEIAIENER ZYEEZ DR
ROk, PERIAS S RBOBOR, RIS AT BB, RO BOR[19].  HARIZAE[4]K
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I 70 B WA T 2 VR AR T R 1R e RECI KT 20%, RBUXESHEIR ZREMEFE, RUEHEIREA
BUFHNE BT, SAFFEIRANL . PEEHRIG = A R B . X AR AR L e DX TR B ) 1 o
A5 RBAKIN 49.22, 4091, 33.20, Ui HIAS [FI LS AOBEER B G AR O £ EE A HARRY, JLEH
BB, LR, MR SRR .

4.3. FERSRIR TN RIMBIVESHRSFRENXR

45T F PR TS 1 A8 0o [R5 1) B b v i R B R A A ) e s R AL S AN Y d (FEBUE B R = Yd)
KFEEET 0.85 (B[ 85%)T, R HFEM AL &) 3= 22 1 AL L4 4R F[20]. AW R? 5 e R A
MEAHSE, FREAIEEU A B S B s A R = 1) R 3R, @A W R 2 e [BA 5 FR AR 4749 R
BT ESTEIRGEK . 5em. 589%) S5 EMIR(AR BT E) Z [R5 & .

AT T, LR R P PR RS U DX R RS 9 DX 3 R DU A bR 4 B R KW 0.858
0.926. 0.922, ULHA 3 MNEAMMRNT BB MR EA HEFM, HAH SR S AN [FIRURS (1 50 25 5 0 52 Ml 4
JRE R FBERTFHEAR, EENRENE, mKEEmATENEER R, IR BX T,
FREGMATEN EERNE, HRR7ER; EBXFERNE, FawmaiErEEZRNE, Hikg
TG o 1K 5 AR AR [ L017E W SR SR AR T A MR TG A B = ) A vp 9 B B ER s B SRR 1 A G R
HR*=0.960, K WI5E % AR R RM T BN KA IESR, HHrHEE A —BER E H AT B 2 e 1 5om
FREAM ARG ) 22 5 A e B RIR TR, DA 8 2 H AR Pk B R as = N R B AR DU,
Fe B RIS MIR TR 7K, KoK R mIE R ER R ER, B8R0 X s DU, TRtk e
R, FUUmsR T Y AR s R X IR OIS DU, TR ER b e Rk e s, ik
e g ik EAE .

AW LRI R? 15 e DB g AL, ZRFT R [21]8F 58 A [ DLk "B iH (Scapharca subcrenata)
FEIASPERAHA R BRI R 1 8. 2 % 3 B AHCIE R R2 KT 0.85, HiE 1 LA R I
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