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1.2 A7 ik
FIHH Excel #RAFHEAT B8 110 58 L2 1] 553 B o F1)
H R1E75(4.0.2) “nortest” et (Package) X £ dia i/t
17 Kolmogorov-Smirnov(K-S)1FE 254346 K 56 . #)
“psych” L€ JEfT Pearson AHEIEK K . F
“MASS” TR ARG Akaike K5 #E {5 B N
(Akaike information criterion, AIC)!"® DI {A& G f MIk
(V)RR AR i, FREIR (X, Xo, Xs, Xa, Xs) R T AR
i, AL IIAAAY; Sl B AR mH A, MR
Fr—> AR RESHGHEH AIC H, %EH: AIC {Hik/)
AW AR, S22 (85 R OrE R SR 5 E(P=
0.05)FeAe, MTTHUA S 4t [ml 5 J5 F2 . FH “base”
PR AL XS B A5 7 B R AT O 71 5 R 30 & F R,
B I 7 A 4% T A S R LS LR . A
“boot” T AARYE A Bk (Bootstrap)Xf It %7?@73%
FERBGATI AN AE 95%EAE X AT, A
fEE 1000 ¥k, ZRAFHE REGER . ARG H 21201
AR R BU(P) BRI E R B(d) M Z IR R E R
B (dy)EATIEAR ST BT R g R E

F 1 PKIBZIERBERLE I 2 (n=103)

B =by —. )
Oy

d; =P’ )

dy = 2r;PP;. (3)

b, by WAZR X BRIETARE, oy MAZE
X WPRIE2E, oy WIHAR R Y IUBRIEZE, ry WA A AR
XX R AHOC R L, PO HAR R XX AR Y
1438 48 R B0

2 BERGAM

2.1 BHIRGFPHALITERIESBREE
FHE 1 Al R s o o PRk AR = 2 %00(0. 35)

B, RS T RAMEIRA 5 2%00.13~0.16), &

K-S ¥ 36, ARAM, 16 95%E(Z XA N, Fra Tk

i D (39N F % D(103, 0.05){5(% ~0.134), H.

Bk P EERT 0.05, BB B eIk B9 SR A
WSIESOH LR FE2ZR, HWARFEESH,
Al R — T .

Tab.1 Statistics of various traits of rock shell
PR ek /mm 5¢ %6 /mm 5% /mm FE O K /mm 5% M 9% /mm it /g
ez X X, X; X, X; Y
F¥E 455114 29.3142 23.6195 32.842 4 15.972 6 10.965 0
brifE2E 5.765 4 3.750 5 3.1453 42850 2.6126 3.856 0
55 R % 0.126 7 0.127 9 0.133 2 0.130 5 0.163 6 0.351 7
D& 0.080 8 0.043 5 0.060 0 0.078 4 0.062 9 0.083 8
PiA 0.093 9 0.902 9 0.482 2 0.124 2 0.405 4 0.071 8
T AR TE 2SO R AR
2.2 AMKIEAE K MESAT PERK, IKF] 0.927, 511585 PR A SR /N,
2 2 TLUE , &R AR S 0 5 etk e 0.801; £ FRAIPER 5 A T i IR AH OC M K/ IMEK IR
IR 2 IE ARG (P<0.01); b, S5 AH G RFeR>FETE>TE K SFEE>FE 58 .

*2 BAOBRMIKEEEXRY

Tab. 2 Correlation coefficients among various traits of rock shell

MR X X, X, X, Xs Y
X 1
X, 0.900 9" 1
X; 0.874 7" 0.893 8™
X, 0.890 17 0.871 17 0.8172" 1
X; 0.799 6” 0.821 3" 0.783 7" 0.799 2" 1
Y 0.927 3" 0.920 4" 0.879 6" 0.885 9" 0.800 7" 1

T * R W 26 (P<0.05), ** Rl 3 4056 (P<0.01),
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2.3 ERBHREERFEHRE G S

DL BT SR (V) S e o AR o, SRR (X, X,
X5, Xoy Xo) N TUINAS £, UL RNABAY; il i %
AT, IRUERE ALC (B /N [l E 5 Fe (B 45
[l oA 25 SR L 3—3 5), MRIRBIBRSE 9 (Xs)
FEEXG) . 78 M (XG)3 TR AR, &G L
(X)) M FE 58 () TR BT 152 (V) 19 o105 5 7%

®3 MLMEAEZLSEVEADH

Tab. 3 Backward stepwise regression for quaternary linear

equation
SbRAEE AME P 2T M Akaike 5 Bt
A5 145.00 45.22
X; 1 3.81 148.80 45.89
Xy 1 7.22 152.22 48.23
X5 1 20.63 165.63 56.93
X 1 29.38 174.38 62.23

x4 ZnEMAEZLSEVEDHR

Tab. 4 Backward stepwise regression for ternary linear

equation
HIEAs R AWME FrM 58P Akaike f5 B i
NS 148.80 45.89
X, 1 7.21 156.01 48.76
X 1 38.91 187.71 67.82
X 1 40.48 189.28 68.67

x5 “n&MAEZLSEEDHR

Tab. 5 Backward stepwise regression for binary linear

equation
HGAR AHE FHFM REFFM Akaike 5 5 &
AR 156.01 48.76
X, 1 58.68 214.69 79.65
X, 1 78.23 234.24 88.63

24 BEAFELE

X AR RS AR A8 (01 U5 R BGHEAT ¢« K56, i
FA) S0 A s [ U 2 50 38 B B 3 7K F-(P<0.01, AL
2 6) PG RANTR: Y=—18.484 4+0.348 35X+

0.463 79X, FPXFETAFIIA T #E, 1T F K, 455
F=440.8, P<0.01, AIAH AR FEA G2
SC; R, RS 11 R E R AR = 0.896 1, it
W 20— IR O B BE T

*6 MOBIMRKEYREREEE
Tab. 6 Partial regression coefficient for phenotypic traits
of rock shell

Tt mEIEHRE bRdfER R P&

HHE  -18.48440 0.9994 —18.495  <2x107'6**
X 0.34835  0.0492 7.081 2.02x10710 **
X, 046379 0.0756 6.133  1.73x1078 **

T+ RR A M 56 (P<0.01)

2.5 AEERAE

Fi|FH Bootstrap J7 AR SEIGAEAS AR 1 000 UK,
ATFE IR A (Y =—18.484 4+0.348 35X,+0.463 79X5)
Yosi ZRURDIREE N 0.006 2, FRIEIRA 0.020 4; 7F 95%
BIEXIESAET, MBS, A FRRE R
BRDTEFE ]I 0.863 5 & 0.939 4, 2Z{EA/N, H 0 4bF
BASIXAIAL, AR Hy: R*=0 ¥4, FIAFTIEIIT
FERET I A KT HEHERE T A A

26 EFTEZERAMRNSKFEHRGERZS
M Rk AL B SHT

R 40 38 728 0 BT ) D, R A% T AR a5 AR o
(AR TR By RIS RITIER S o — R X WA B B
AR, B RB(P); —oh X 5 HA R I
DA g X TR i 07 A8 B A B TR A T (), B
ryy =Pt P 3R 7 AL BREDIRAEIR SR ()
B3 B (QG) W MR T i 1 BLREAE FH K, R85 (XG) 8 ik
X e A (X)) A 52 T 17 77 A= 1) TR 2R 35 7 4 (X )il it
Xt 78 T8 (Xo) B RE R I 7 A B TRV E K 255K R,
oK Q) X AR S R 1) TR A 2R B e (O I P R B
K, Wi ILFEeE ZBGEF) 0.423 3, ek TR itE
ARXA BT £ e R EZ FI D 0.898 0,

x7T BKAIBFERBEMERMEREEREZMHBESTRREREST

Tab.7 Path and determinant coefficient analysis of the influence of rock shell phenotypic traits on body mass

N " | P .
Btk MXRM(rn) AP . Ay P ~ Hekt 28
1 2
X 0.927 3 0.520 8 0.406 4 0.2712 N
0.423 3
X, 0.920 4 0.451 1 0.469 2 0.203 5

TE: RO 2 P A R TR A BT bR A R Dl R 8K (dy)
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3 Wi
3.0 APERARG A A AR

16 HET AR5 A 7 v, AR5 R R A DL 23k
PEE AR 0 F B RS bR 2 — o — Bk, AR
S ZRROBROR, B0 LR OB B R, AT R R
21 N (B Bviey =t AN SR AR L NI N O SR S
Y, Wko2r 88 g MR AR S R B0 /0N, R B IR
AR SRR, X 5 VF 2R A5 A — 50 o,
JK LT A PR A S B BRI 35.17%, J e T
fl AR AR S R AR, W Bk W . TEAR DGR
Gt EARF MR 5 R BT R AR M A >
FeTe>5t D RK>FEE>FE 058, AHAWEFE Iy 241k
() () AH 5 G R 33K B MR 5 K7, a7 BRI AR A OC &
B VP A T A A R BRI OR AT A, TR EEE AT
E—2L W .
32 RE 3 ABROEARRENGEIZRT

AIC J& H ARBA K Akaike H2H 0 —Fh {5 B
W, AEHe 254 b, AT LR VR /MR B R g ——
“TA7 24 JEL W (principle of parsimony)” By EARIL), A
W ALC HEW, SRHZA IE %, SR T 3 1>
JEEMRSE, ALkt 2R, 7%
PR S Fbn BV AT AG AR BT i, R 5 2L 1 B Fh A
A KR . 7E =AW (Hyriopsis cumingii)® |
s (Meretrix meretrix)® . W EE I (Mactra chinen-
sis) PV DRI gTh, Fek XFE AR AT
AR 2T ZEOR B A 0 AR o, X S AR SCRFTR A5 R — 3,
72 W30 0 2 28 MR 0T DO 2R I3 5 5 AR

AW TR R R 7 B B & g it e B X,
IR T A5 LA FE K 7= 3 ) BT 5 v T A 4 R —
B, FWiz R ARG 5 18 44 S5 i 7 K
FRAH R ABRME; 735, AR HITE 95%
EAE RN AT RE, IS doE RECE SR/, &
W T HUA65 19 5 R B AE RS 17 D0 T e o ok 21 R e 7Y
AR SRR MR OC R, XL PR A S
B
3.3 EERBMRARTZGEA

A7 FRLFR HUL 15 e M (0] U 07 R TR A R g A DG A8 1
B PR OCR, MR —m 8, AW TR
T RO IO P AR 1 38 78 4 T B e i O &R 43T
MRS R E, PKLIR K 5 AR 81 R
e BV, HOWHA BT %) B AR B Rl R,

T 57 %o o 2k 5 ) 7 T 24 FH 3R 800 Tl AR R
W 5C T8 B 22 1 2 38 2ok X 52 7 AR S e DA T B2 i
i, X 593 BB (Thais clavigera)'® | i E 12
(Neverita didyma)!'" FIBFFEH—3. ek, 52 mi
PP A BTk 2R S R EZ H1(0.898 0) KT 0.85, K
AR NG B R L P N WAL | I S8
BT B E 1 AR o A B AR R

FEAT M R o pr b, FE &R RS Rl
Jig A2 LB (Haliotis diversicolor)PY . 1k St
W2 (Nerita yoldi)®®! 4 5L £ 61(H. discus hannai Ino)P®
AR 0T 5 ) i R R R AR, 3 ARG A —
H, AT UL Se A IR 5 M i R A AR o A B R Ak
Wz —; B7E R BIRDT . JuALeatY | g s i to &
75 BEZAR XIZ (Babylonia areolata)® {IHF5E ., 56 56 %t
DA 5t 1) 52 M AR FE AR W AP TR T 5, XRT g 5 LA
MR AR 22 R KA K

4 Zi

T JIT ) K 21 MR 2 B PR 5 1 i R v, AR T
T MRS S AR s A IR ] A AR S 2 R B R S
FHAKF, FEARFNFE GRS ik LLUR R 5 52 e 2 2
TR, FC IR A (4 B DR A e K o ASBIE ST
852 /0 B R B PR A TN Jok £ R AR B R, A Dk AL
R AL HE AP S AL T BAR A I BE R AR
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Abstract: In order to find better measurable traits for selecting Rapana venosa parents, 103 three-month old indi-
viduals were randomly sampled to measure body mass (Y) and phenotypic traits, including shell length (X;), shell
width (X3), shell thickness (X3), shell mouth length (X;), and shell mouth width (X5). The relationship between the
phenotypic traits and body mass was analyzed through correlation, multiple regression, and path analyses using the
R program (version 4, 0.2). The results showed that the correlation between each of the phenotypic traits and the
body mass was highly significant (P<0.01), with correlation coefficients ranging from 0.80 to 0.93. The multiple
regression equation, ¥ = —18.484 4 + 0.348 4X, + 0.463 8X,, was the most supported by the results. The R* ranged
from 0.8635 to 0.9394 in 95% confidence intervals tested by Bootstrap, showing that the model is useful as it ex-
plains most of the variation in body mass. The sum of determinant coefficients of shell length and shell width to
body mass was larger than 0.85, indicating that the two traits were the best in predicting body mass. Therefore, shell

length and shell width can be used as a foundation in selective breeding of R. venosa for improvement in body mass.
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