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AW B A IR R 2022 42 7—9 H I A
WAL WL T W MR K™ A B | AR T A 2
TERRIANI RIS | SRR O 0 R A 52 4K G Bh
Jioi R =1 g AR Z) 1 000 H . iz R S %
Jo WU BRI B A (TR S 2R AE PR 4R
TARFIK Sy BT, BBRT N 2Rk 5. BEPLIE
R KA (5 g VL 1) (v BiAs (3~5 g) F/NLAK (1~
3 @) AL 180 H, FHF IR 4253 #r .
1.2 HFENE

FHHLF R FR R i it ORE 8 22 0.01 @), R
T AR R RO i 5e w2 R IR E R 5
FEANFE I ORSBAEE 7 0.01 mm) , & HbR i 4 22 1R
TS FE R IR 2 (] DT, SRR i
SRR, IR LRI 17K 43 Ja PR BT i, 10 R4 )
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X, : 721 Shell height; X, : R82 2 = Body whorl height; X : 12
5 Spiral whorl height; X,: 5¢ & Shell width; X;: 5% 11 Shell aper-
ture height.

Bl HEFEBRHEHRERENERRE
Fig. 1 Standard for the measurement of shell
morphological trait in B. purificata
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Table 1 Statistical results of meat yield and shell morphological traits of B. purificata of different sizes

KHAE (=5 g) Large size L% (3~5 g) Medium size /NI (1~3 g) Small size
Y e 2 D g = o
R 2 T AU T ST A T SR SO i
Mean=5D variation MeanSD variation Mean=SD variation
X, 34.18+1.53 4.49 30.114+1.87 6.21 21.15+2.15 10.17
X, 23.74+1.17 4.94 21.11+1.12 5.31 15.34+1.36 8.89
X; 20.36+1.07 5.26 17.8941.36 7.60 11.06+1.65 14.90
X, 21.33+1.21 5.67 18.864+0.92 4.88 14.284+1.02 7.17
X 15.844-0.84 5.28 13.9240.79 5.68 10.284-0.84 8.18
BW 6.24+0.72 11.54 4.23+0.45 10.60 1.84+0.46 25.14
NW 1.064-0.26 24.90 0.72+£0.12 16.99 0.34+0.12 35.09
Y 16.84+2.67 15.84 17.0541.80 10.56 17.9542.25 12.52

X 5T, mmg X ARIBZE & mm; X BRBEHR T, mm; X, 729, mm; Xs: 76 1R, mm; BW AT i, o NW i I i, g5 Y 1
W3 ,%. TIA. Note:X;:Shell height,mm; X,:Body whorl height,mm; X:Spiral whorl height, mm; X,: Shell width, mmj; X;: Shell
aperture height,mm; BW:Body weight,g; NW : Net meat weight,g; Y: Fillet yield, %. The same as below.

Z ) S S PR v A R R RS T AR S B HE P A7 AE 22 52, MU AR 78 5> 1A

AR 2 PR A PERETASCER A IR K o e~ s e 1y o e i < PR A A

F(P<<0.0D) o FEARBME A FER MRS 7258 > 082 5 > 58 1 > 578 i > BRER i 5 /i
R2 ARMBRREEAZBEEEKENEXESTER

Table 2 Results of correlation analysis between parameters in different sizes of B. purificata

i %
ﬂj*ﬁ S8 X, X, X5 X, X; BW NW Y
Size Parameter
X 1 0.750™ 0.752" 0.779™ 0.621" 0.791" 0.797" 0.671"
X, 1 0.499™ 0.764™ 0.658"™ 0.675™ 0.833™ 0.792"
X, 1 0.489" 0.298" 0.613" 0.512" 0.351"
"
j(%}“*% X, 1 0.737" 0.693" 0.840™ 0.812"
Large size - o -
(=5g) X5 1 0.550 0.679 0.654
BW 1 0.840™ 0.594™
NW 1 0.932"
Y 1
X, 1 0.591" 0.715™ 0.560™ 0.485™ 0.652" 0.569™ 0.291"
X, 1 0.547" 0.849™ 0.776™ 0.651" 0.830™ 0.743™
X, 1 0.511" 0.445" 0.600™ 0.513" 0.279"
"
EP,%}“%, X, 1 0.777" 0.658" 0.865" 0.811"
Medium size
(3~5¢) X; 1 0.655™ 0.792" 0.685"
BW 1 0.851" 0.434"
NW 1 0.840"
Y 1
X, 1 0.909" 0.951" 0.858" 0.839" 0.913" 0.911" 0.765"
X, 1 0.827" 0.916™ 0.892" 0.903™ 0.927" 0.822"
X, 1 0.765™ 0.747" 0.862" 0.849™ 0.695™
JINER
J\%}“% X, 1 0.804™ 0.835™ 0.885™ 0.850"
Small size
(1~3¢) X; 1 0.865™ 0.840™ 0.648™
BW 1 0.966" 0.713"
NW 1 0.857"
Y 1

T+ R B B A E (P<0.01) o Note: ** indicate highly significant correlation (P<0.01).
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FEAR Ry« 52 56 > R MR 2 5 > 78 > BRUE S vy > 7
F e (EAR IR, A A T, e 5 A
R AH I iR, AH C R B0y il 0.812,0.811 Al
0.850, ILAF, 72 FEAIE H P30 SR T K+, i
50 PR B R BT W B 3 A O (P<<0.01) o i —
Ay BT BB, 7 T S I A T R A O AR B T
o DR o WA o 1) S B R o
23 FERMERHARMNBERSN
R 5 FH S 1 23 B 45 %, X6 7 T R s ) St
FrAe ot , S5 R 3 R . 1 R AMA b %o
Hh A 3R T2 B A 52 I BRI A vk Ry 58 i AR
*3

BB 22 v R MBS 1R 5 A R RS AN AR R ) R R
F B AR IR R 52 98 5 e R IR 2 7
ANHAR A M A pE R R EEAE . 7E
KN 3FELAS AN AR, 7 TE IR R SR
M AR H e K, AR R 843 i o 0.534 . 0.705 Fil
0.850. MIMIFEAE R , B KRS A A Ay e 8 5
XiF H PR 2R T HE A KT B He AR A, ot & ¥ &
SR PR R H PR R VR /N T R AR
FH o AEASFERE  RBUAS 1 52 = A RIAK 11 1R i
s AR R U DG AR R BUE S —0.291
F—0.136.

AEMERE A ZEERERT HAZNERITER

Table 3 Path analysis results of shell morphological traits to meat yield in different sizes of B. purificata

P etk LiIPEX HEEH [a] 3224 FH Indirect effect
Size Traits Correlation coefficient Direct effect X, X, X, X, &1t Total
Fe B X, 0.812 0.534 0.408 0.261 0.669
Large size X, 0.792 0.452 0.345 0.226 0.571
(=59 X, 0.351 ~0.136 ~0.067 -0.068 -0.135
A X, 0.811 0.705 0.395 0.599 0.994
Medium size X, 0.291 -0.291 -0.163 -0.172 -0.335
(3~5¢) X, 0.743 0.317 0.269 0.187 0.456
IR
Small size X, 0.850 0.850
(1~3 g

24 FRMERITHARPRE RE
SRR H RGP E R BNER 4 R 1
RS AU, 36T H P 23 B s A B8 DU AU
7o 58 WRIRZ R TR IE S , SR E R B 0.744 5 1
HRAR A A FR X Y DAY SRS DR RE R AR TP 4K U

790 T e AR 2 i B E R AR 0.722; 76/
WA R AR T2 SER Y R A REAE T, R B
0.7220 25 b AEFTA BUAR B9 A, 58 S0 H A 1Y
P s AR T35 B R, R S W P R SC e B
NG

R4 TRMERFEAZEZT BRI HARRE RE

Table 4 Determinant coefficients of shell morphological traits to meat yield in B. purificata

k& Size AR Traits X, X, X, X, 3,
Je ks X, 0.285 0.369 —0.071
Large size X, 0.204 —0.061 0.744
(=5¢ X, 0.018
A X, 0.497 —0.230 0.379
Medium size X, 0.085 —0.109 0.722
(3~5¢) X, 0.100
s Small si
/D3 Small size X, 0.722 0.722

(1~3¢g)

2.5 FRMERIHARMEEFSH

A3 3 B AR AR Y 5T T MR VR S B A o
HH PR RAE SRy DR S S SR FH R A 15 925 53 B AN 35 A
KW [ AR (P>>0.05) , 87 i e 22 o0 Il )3 77 72
mr.

FHHE . Y=—0.275+0.013X,+0.010X,-0.003X,

PRI . Y=-0.1124-0.014X,-0.003X,+0.005X,

INERAE . Y=-0.078-+0.019X,

W SIEL R & DN E| X il i R FA TS S @ N IS Ko g
3k B g 27K F (P<<0.05) (2 5) , R4 5B MR



122

el R

¥ AR

944 %

B

B2 KA. FBHIERMIMEE TR K R REKE
Fig.2 Determinant level of shell morphometric traits to meat yield in large (A) and medium (B) size of B. purificata

SEHAESUEETE 221 5 MpOE A IS 3
Pyl RS, 07 22 P MR IR A R s 3N A7 [T R AT
®5 ARELERARBMEEEHNREERE

Table 5 Significance test of unstandardized coefficient and regression constant

P14 3K B4 2 2 7K 7 (P<<0.01) (£ 6) , R BT (1Y

A s JEAriAL R AL Unstandardized coefficient kAL R g P
Size Variable ZB Coelficient FRIEIR SE Standardized coefficient
& Constant —0.275 0.036 —7.686 0.000
|
j(ﬂ“*% X, 0.013 0.002 0.534 5.827 0.000
Large size _
(=59 X, 0.010 0.002 0.452 4.899 0.005
X, —0.003 0.002 —0.136 —1.993 0.049
4 Constant —0.112 0.023 —4.842 0.000
{)
qj.ﬂjf%. X, 0.014 0.002 0.705 6.102 0.000
Medium size
(3~5g) X, —0.003 0.001 —0.291 —3.838 0.000
X, 0.005 0.002 0.317 2.668 0.009
/N Small size H & Constant —0.078 0.019 —4.638 0.000
(1~3¢) X, 0.019 0.001 0.850 14.245 0.000
F6 SETEEFEHFTESN
Table 6 Analysis of variance of the multiple regression equations
pi
ks Size B4 Index A SRR i F P
Sum of square Mean square
F R [5] )9 Regression 0.042 3 0.014 73.547 0.000
Large size 5%2% Residual 0.014 76 0.000
(=5¢) B3t Total 0.056 79
kS B Regression 0.018 3 0.006 65.717 0.000
Medium size 5% 7% Residual 0.007 76 0.000
6~5g) Bt Total 0.026 79
. [7])5 Regression 0.029 1 0.029 202.908 0.000
/NS Small size _
(1~3g) 5% 2% Residual 0.011 78 0.000
Bt Total 0.040 79
3 1w it R VE G Se B R A . Ik, S5 AR

A AR R | DA FEAOK T B 5
I TR A ah A A (A 0 S R AR 2 — 2
HEFIIRZ — HAEFFERM T LARILZ A
AR B I RE L A R X 2 S EOR AR A

B UIAE Gy T I e A 7S TR MR Sy P AR
ARAY [F] 3 EREFR AR , R0 | DL A5 A H PR PR35 1 Bl
REMEEETR L yEZE . HAT, FNSNE A F2
H XA SR A AR AT T DR ST ARGE |, UE ] R
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PR 5 RAFAE — 2 B R e S 2 B G
FEAAT R RS OLT |, AT 38 e AR i 3R R
AR A ELH PRIE L . AR, 27 R R
[N ORIz =31y N N | s L NG L
3 A BLTE Bk W 1 24 PR I £ R HH TR R 1 AR S R
BOA AR G v T HA 5 A FEIE YRR U I RAK A i
MR AR AR AR I 22 5, A B K e s ]
BRI TRUE B IR R A A R4 AR 1
AHRAE S W 25 22748 5t 22 [ AH B OC 58 9 H 2
OIT TR A R TR e S A R HERR JE e AR
AT KB, BIE A IR 52 IR S A i
H1 TR S5 B A O MR 183K B 2 K OF (P<<0.01) ,
Lo v 5 PR SR AR OGP 3 FhALAS (A rh 34 i
151, U6 BH 78 0 5 R BLTE B b I TR R A S T
Febr , 3% 5 PR DL D i B8 (Neverita didyma)
MBS SR — 3 AP PR B8R i 5 B2 0 (R 52 2
AEH A, JE T R WL FEZE A 78 58 e T AR
JZ BN KRR B A R AT S H MR SRR . (H i
TR PRI, 5 i R (Volutharpa ampullacea
Perryi ) FAR 5T 5 AH ¢ 5 BUR K 1SR 88 2 5, 1
PRI Tl 2 S 1 i PR T B A R T MR Y DL 7 5 B
e, 5B A b W2 A s 5 2R g ISR B2 AR
250 Ak, 4l % B BLIE BB IR A e i WA
Jo £ 4R DG R BSR4 A FH e O 2 5 T K B £ 11
REZERE., BEEWT K= e k&5l
PR 28 I ) A DGV | R B LA A s i P B PEA K
PR R FERY R bR o SR TEABIFSE Y FRATT 40
IR A5 MR (SETE 280 v IR T i AR T £ ) 5 11
TRR AR S 2 B, 5 AR AH L R T & 5 A
A I AN i (R 2)  HEMN H R A, Al BB T
R MR Y 8 5 oy A T Y L A R (750 LA L)
17 it 5 B Y 1, A A 2 R B S A0 U 2% |, (H R %
HE R RIS 2 AT 5 YR AR DG
BEAIG, 33X AT BB 5 3505 Hh IR 3R DG M B s Y 72 B M
AR (FETE ) FN5 R 5T A DG PR s e TE MR (52 )
2 S ) A
AR AT AT R [ AR 5 AR AR G R
JIGIZ AR 0 PR AR s ) AR FH AN B 22 e ) H
fib {1 725 B X PR AR B A TRV R . AR SR 245 R
XFH N SRR A A PR RN, 58 T A 2
FEA MR P 6 R A TR R X
PIMIR 24 0 i T b BT 45 SR — B BeAh 1
KRS AR b AR T A AR R AR T

B, AH AL 38 B 8 3 KOF (P<<0.01) , & IR IR 2 &
SEBRGETEAMNG Iy — 5 R R A F R . PR IR
(18 PR3 R A AR 2 1 I LR R T 8 B
B e T UL PR A B S PN AR [l R/, R IR
YA Ry N Rt S N N N P D e N T
LR B AU IR TR SRR

ARHFGE R T %45 BB 4387 5 2, B A5
B 6T H TR R A RS 3 i 5 T R gk A [ 0E
T (10 52 T BR324 ft 35 /K, R I T A4 2 174 [
75 FERY AT EEMED) S LT ey AR B FE IR MR
WA R K Z2 0 R 5 B8 SRR, 5 9 2 R R T A RS
AN AR A B EEIR . AT, TE R IR B 1A
rh ARBER 2 R X PR R A R SR

AR5 38 2 A OG4BT TEAR 43 B A S [ )3 4y
BT, 1 5 5T 8 PR IR 2 55 55 340 P ke 2 0 1) PR 3R 28
PIAHOG , S5 m R S 2R L, 7E R4 38
PR B 7 2 AR T, s X7 B A AR 2 X 2 4
ROEEE, AR TR R R, FEIE R, A
WFTE R SRR T, MM PR b IR A D (MfE I L 29 5: 1),
JoHE RS (5 g A_E) BB /0 s 4l 5 b %
IR, B AR BIE Ak BB (A (B V8 380 AR 0 ) o e e
Fe 3k 4.04:1.00.,4.70:1.00, 2% F& 0 FEAAR L) E e
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Correlation analysis between shell morphological traits and meat yield
rate of Bellamya purificata
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2.Hubei Provincial Fisheries Technology Extension Center , Wuhan 430070, China;
3.Liuzhou Aquaculture Technology Extending Station, Liuzhou 545006, China;
4.Qianjiang Luoguxruantian Aquaculture Cooperative , Qianjiang 433100, China

Abstract To investigate the shell morphological traits closely related to the meat yield rate of Bella-
mya purificata , 180 individuals of varying sizes, large (=5 g) , medium (3-5 g) , and small (1-3 g) were
randomly collected for study.After weighing, the parameters: shell height (X,) , body whorl height (X,) ,
spiral whorl height (X,) , shell width (X,) and shell aperture height (X;) were measured. The abdominal
foot muscle was then dissected to determine the net meat weight, and meat yield rate (Y).Then, correla-
tion analysis, path analysis, and stepwise regression analysis were conducted to identify the key shell mor-
phological traits associated with the meat yield rate.Multiple regression equations were established based on
the results obtained. The results showed that, the meat yield rates of three sizes of B. purificata were signifi-
cantly correlated with all five shell morphological traits (P<Z0.01).Among these traits, shell width exhibit-
ed the highest correlation with meat yield rate, with correlation coefficients of 0.812, 0.811, and 0.850 for
large , medium, and small individuals, respectively. Path analysis results revealed that shell width, shell
height, body whorl height, and spiral whorl height were significantly related to meat yield rate. Notably,
shell width displayed the highest correlation with meat yield rate , with path coefficients of 0.534,0.705, and
0.850 for the three size categories. The regression equations for shell morphological traits (X;) and meat
yield (Y) were fitted by stepwise regression analysis as Y=—0.275+0.013X,+0.010X,—0.003X;, Y=
—0.1124-0.014X,—0.003X,+0.005X; and Y=-0.078-+0.019X, for large , medium and small size individu-
als, respectively. The results of this study indicated that shell width is the morphological trait most closely
related to meat yield rate, and therefore it can be used as an indirect selection trait for the genetic improve-
ment of meat yield in B. purificata.

Keywords Bellamya purificata ; meat yield rate ; shell morphological traits ; traits breeding
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