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EHElZREEERAX SR ES T

. 1,2,3 1,2 1,2 | 4 o, 1,2 1,2
(L. W EAR = REAR ST BE RS T=R5E T, AV AT ER R IR MV e IR & R FH B S SE 80 %, T 4% I 5103003
2. S HGH K IGE G, TEEE =0 572018; 3. MR KSRIEVEARE, HEE 10 570228;

4. WS R HKF=HRRAF, TF ki 536007 )

TE: NHEr L (Callista erycina) SEIEBMREGEFEZ IR, DN PHILEERER 477 REFA 4R
WAL MIFFERT 4, e K . 5Em. 9. Mgk, F&K . A REHMIATE, X HRMERE
TTHHCME . Z2I08 8 MBI T, SR BN, BRI LoiG & 2R IHIR A3 2R A C (P<0.01), Hrhsgf
FIHT A AR OC R R (0.886), Ji Gk A AR KA IIAROC R EURAR (0.180); X TAR Al i AR BT i, 5258
AR B (0.865), JaZK 5 REURAR (0.474); N T AR LG T2 S MW R BT 19 815
DR, Hrh R=0.812, Sk il Lo (R B i B B MR IS5, AR R BN 0.665, HUURFEKANGE R,
RFREIHNA 0.154 F10.117; XFFRAAL Lo A BT i [ HAE HI ORI 2RI 2 (0.586), HUZTE R (0.580) Flsti
(0.504) 5 Xof st (2t A Bt DR R BUROR I 52 9 (0.442), HUORTEK (0.024) G5REHILIATUR A H H
LSy = v 1) 7 N A 87155 v N | ) 1 1 SN | Gt R A B =

KR Bl DIZO%s; @A BoEtk; Aserksar 3
FESES: S9174 XHERFRERS: A FraflE ( FERS ) #7258 (0SID ) : By

Correlation and path analysis of quantitative traits of
clam (Callista erycina)

WEI Haijun" >, DENG Zhenghua" >, CHEN Minggiang"°, WANG Jijin, LI Youning"?, WANG Yu"’

(1. Key Laboratory of South China Sea Fishery Resources Development & Utilization, Ministry of Agriculture and Rural Affairs;
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2. Sanya Tropical
Fisheries Research Institute, Sanya 572018, China; 3. Ocean College, Hainan University, Haikou 570228, China;

4. Beihai Jinbuhuan Aquatic Products Co., Ltd., Beihai 536007, China)

Abstract: In order to study the relationship between morphological traits and body mass, 477 clams (Callista erycina) were ran-
domly selected form Beihai, Guangxi Province to measure their shell length, shell height, shell width, anterior length, posterior
length, number of growth lines and body mass by correlation analysis, path analysis and multiple stepwise regression analysis. The
results show that there was extremely significant correlation among all the phenotypic traits (P<0.01), among which the correlation
coefficient between shell length and anterior length was the highest (0.886), and that between posterior length and number of growth

lines was the lowest (0.180). The correlation coefficients of body mass with shell width and posterior length were the highest (0.865)

s B #A: 2019-06-14; f&[EIHHA: 2019-07-29

HERYTUE : DK PRI Bt 1K PR BT Y G0 25 e RHTFBE BT S ARl 45 9% L3077 4: %% B (2019TS07)
YEE R B4 (1995—), WiLAFsEAs, ARGV 28 G B R LR B HE BT, E-mail: whjocean@163.com
BIEEE:E W (1967—), BIFFTH, WFIEAE NSRS, E-mail: winterrose@163.com
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and the lowest (0.474) , respectively. We established a regression equation of morphological traits for body mass (RZZO.SIZ). The
shell width influenced the body mass most with a path coefficient of 0.665, followed by shell length (0.154) and shell height (0.117).
The anterior length had the greatest indirect effect on the body mass (0.586), followed by shell height (0.580) and shell length
(0.504). The shell width was the most important determinant of body mass (0.442), followed by the shell length (0.024). The results

suggest that breeding of C. erycina with body mass as breeding objective should mainly select shell width, and the synergistic breed-

ing of shell length and shell height should be strengthened at the same time.

Key words: Callista erycina; shellfish breeding; path analysis; morphological traits; correlation analysis

e Il Ze e (Callista erycina), NFRAHHSC
I (BEHX), EREFEEMG TR, T,
M AR SIS TR, AN R A TR
BEFET LA BBTRAPE T AR Rl o 1
4 BT 8] 23R 20 mPA NIV BRI, T
FRAE AL g i A S, FRILR D LT cor X
PSR st il 2 b 5 3 e R i
BP0 R0 s SILRImE, el
FLT 16S rRNA FEBIXI il i S £ A 7 732657
5T 25 SR BCRAIN 2 07 T8 M BRAE ER rhd S7 Afil Ze
IR, AR ], EASF AR £
I BER, KRR s R — M 2w HE
FAFRIA . XU S AR L i R
TEVE D 3 5 IR, SAEALREIRMT (Ruditapes phil-
ippinarum) FVUFEIEW (Mactra quadrangularis) 1Y
BEREROATAL ; A58 BT R Al i
FRRBMERE R S RALT 4 MU-g | (MU N R0,
Fe G IE S (Saccostrea cucullata) . F5ZRTH UL (Per-
na viridis) . H5HifLE D (Clamys nobilis) %%
%, 5E&WHKEEN (Pinctada fucata) . T4
(Crassostrea rivularis) TSR AEM: (Paphia undu-
lata) FrRAY, WTER AR 25"
W R B M L I IR TR & 2 1.2%,  HERE
MR, ACEVOIGIR . —TaR TG . - kS ITR
40 RFMARITRR AL, EIREE . X THIGE,
SR A A e SR L A S £ AR B
KIE S K6 SRR K B0 SO 27 4 30~80
nm [P FURL T 21 4E 8l ) HEF T, 2 R BRI E
W, HIHA R S KN Palma %1
FH 2 5 (i PR A 2 vk R RSO3 %)
D DL 5204 B F I e IRAZ A Al 2 i DL 52 iR 4 5 i
5 4tW5 (C. echinata). 353G VLA H (Placuna
placenta) ¥ITC i E 2R VL EWIGE AL i (1)
WA B E T —E kA, HE NSRRIl
IS AR RN TSR R A H . HIEA:
Kt TR R, ARG 17 B 2R 58 5 20

A HMELLH R AR H 3K R, IR T
TR LG A CHIFTY . TSR AT Rk
DT AR B B AR SE Ay
BRI A2 S A5 O o 52 M AR Jo 1) S B 2
R, X FIGEE TN REA T2 FE L.
H A% 7 B FE A7 P g il (.
chinensis) "', DUFIEIRYTY R B (Dosinia
corrugate) W RS i (Trachyardium flavum) 2o
B ERI (Tapes conspersus) V. SCHS (Meretrix
meretrix) . T4 (Cyclina sinensis) *>' . H 5504
(D. japonica) B4 Zuzshify (Haliotis discus hannaixH.
gigantea) =1 (Scapharca kagoshimensis) 2o
FE" " MR UL (Patinopecten yessoensis) ™" |
FEFLER UL (C. farreri) V277 At Mgl m+
ArEREE DL Sk DL 8 B R AR A
IFERS) T HEERSEREM ., R, XTI Zoa e
SHRAF R IR ARSI R RIBTTE, NSNS i
G UL S1= I N D B 8L 2 22 1 T e S g )
X4, RS AR EIR R e, %
Yo, BIa . ESaK . ERAERIRRTR) #H1TH
KA FEAR AT, ARl G 7 R T
AR AR S B Aoty il 2 e AR o ) T 25 PR
AL, DASRARAR Al G 138 B fe s SR 2

1 MRS

1.1 KIEXI&

2018 4 12 H, BWpAAR Lo i kAR T P AL
TR, B 55 T EUK R 58 B p K
FERRSE TR R AL S (7 P LI A AR 4K
AR A VT ) iR
1.2 MEFHE

BY AR ARl Lo R A [R]—Hk,  REAILIEH DL i
H1~2 AR IGR IS AR B I 477 W, R KIS BE
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MOk R

5%

HE I 1 RS (PL) ZRPIAH I MR Ta] 1
—HER&RL, W PL AREBHOYE R EH. M
HLF R (RTEE R 0.01 g) Frit HARB &

E3D!

B Al 6 5ASTE AR A I it 7
SL. 5#; SH. 5k ; SW.#%; AL fiZ; PL. %k
Figure 1

Method for measuring five morphological
traits of C. erycina

SL. shell length; SH. shell height; SW. shell width; AL. anterior
length; PL. posterior length

HimO

{8 1 Excel 2003 {4 % it i 7B R i B i
BRI RS R il
FH SPSS 18.0 KA T8 434, XAz fili £ G 4
Fra MR T K-S IR, o HA Hom etk
WATAHOCOMAT . SBAR T . SR B I IH 23 B g ar.

1.3

PUEASTER A A AR &, DRSS AR =i £ oo
IH75
2 45

2.1 EHl LR E RN R ST
Xof Ao il L i A T e ) QE AS PR AG 50 45 R R
P=0.150, RIEIEFFEIESSM (P>0.05), JE&

AR 725 S 22BN (5.47%~8.61%), 1A 1y 2%
SERBETC SR TE K (16.86%), FEHIA T T L
WAMRAEBRRERE S (FE 1),

F1 FEH LR EEROERGEITE
Table 1 Statistics of various traits of C. erycina =477
R 55 REUY%
EEIN Tt 405
trait _ coefficient of
rai range
X+SD variation g

5eH/mm
shell length 47.60+2.60 5.47 22.62
5215 /mm
shell height 34.25+1.90 5.57 27.45
ks e
T h8/mm
shell width 21.23+1.27 5.97 8.37
A2 /mm
anterior length 39.3742.22 5.62 16.41
A% K /mm
posterior length 25.16+1.81 7.18 11.43
K /g
body mass 23.34+3.94 16.86 27.77
ERAH
number of 29.05£2.50 8.61 14.00

growth lines

22 tFEHL TR EE MR E A ST

Bt Al i A BB R =2 TR 241 B A
FHIEAHSG (P<0.01), Hhae KRR AHDC R AL
B (0.886), Ji S5 A AR R 2 B AH ¢ 22 KU AIR
(0.180, % 2), MAHKHREEMHCY, FER-ATZK
FE - MG B e SE-PR B A R BEAEOG (R>0.7), A
LR BORN H At 9T PR ) 25 Sk 559 B AH O (R<0.4),
HAp 4 Rh EEAEX (0.4<R<0.7), Fp—PRR 545
2 1E] (AR 5 R BT IZ MR HA B 1 B, Hod
W T BRI A 5 1k HC Al R 4 B R 0
PRI ASGE 5 AH 56 R BN RERA A0 TR T B, TR B

S 2A
o

F2 FELTREERZ BREXRE
Table 2 Correlation coefficients among various traits of C. erycina

PR Fk Fle F 5 [IES'S JR%kK UG A KR

trait shell length shell height shell width anterior length  posterior length body mass number of growth lines
FER 1 0.669" 0.539" 0.886" 0.518" 0.658" 0.344"
= 1 0.631" 0.736" 0.459" 0.697" 0.294"
F 5% 1 0.578" 0.458" 0.865" 0.275"
T2 1 0.546" 0.683" 03817
B4k 1 0.474" 0.180"
NG 1 0.258"
R 1

e AHSCPEN 3 (P<0.01)

Note: **. very significant correlation (P<0.01)
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XFHARR KRR — 00
2.3 BEERFENEFEEEE L

TESEAT I ASTEPR A BT B9 R 1] ) 73 A i
XHE R HAS S E SPRIREST T IR R, 45
REH, 6 MESTEIRIEIATAAE B E AL (VIF<

10, £ 3). fWIHREE EFHRRIREE R (R 4) B
N, BRI GESMARTR M RN (P=
0.611), WEFBRE NG, BREEKE, 7Tk
(SL). 5&i& (SH). 7298 (SW). Bz (AL), 4K
20 (GL) XHA TR (BM) (1 FIMIAR TR A

Ly =—44.420+2.064 Lgyw +0.233Lg; + 0242 Lgy+

0.173L,. —0.078L¢,, R> = 0.812
PRl TE A RO T 2 A R SR 21 1 B
K (P<0.01, 3% 5), HH F=406.238, P<0.01,

LIIZBAL A B Y,
24 FEHElZBRESERNERENEZ SN
WAL EIE, PR A TR R
A B BLIEAE ] GEAR R0 FIEHEAE T, s
A1l 2 0 A B e A SR K & 52 98 (0.665),
/MU RA KR (-0.049); [AIHE/EFH S AR K Y
JERTZA (0.586), He/NAJEFETE (0.200); 7o il
1 7 SE R R HEAE FH K (0.419), R K4 K

®4 RIS

R3 ERHZR SR E R LT

Table 3 Collinearity diagnosis among independent
variables of C. erycina

PR HREZ Ti Z KA T

trait tolerance  variance inflation factor (VIF)
FE1K shell length 0.245 4.084
5% shell height 0.393 2.542
5e 5% shell width 0.550 1.820
A& K anterior length 0.194 5.147
JG4 K posterior length  0.664 1.506
ERISS 41

0.847 1.181

number of growth lines

LA AN B/ Nl (-0.018, 35 6),
2.5 REBRESW

T 1) 0 T 2 P DR T A I ) e o AR
7, Hox & by s il i s R 6t
HARpT L doe 220, XAL E il Zons
AR BRI AR T i e R AL ST Tl
X A 5T A TR E R B R (0.442), HkRETK
(0.024) FI5EET (0.014), A=K A& i my
e RER /N (0.002) 5 PR RGP BRG]
RE R B KB 7K -5E 5 (0.110), H/NHFE

AR XA FRE R R E 3 R E R Z 0

Table 4 Significance test of partial regressions coefficient of morphological traits on body mass of C. erycina

28 (CICVEES 5 PR
parameter partial regression coefficient standard error ! P
F it constant ~44.293 1.681 ~26.356 1.165%10
5K shell length 0.236 0.061 3.864 1.274x10"*
F2 5 shell height 0.243 0.066 3.687 2.537x10
F23% shell width 2.072 0.084 24.726 4.461x10™"
A% 1K anterior length 0.179 0.081 2223 2.667x107°
JE# K posterior length ~0.027 0.054 ~0.508 6.115x10"
H: KR E number of growth lines —0.079 0.034 —2.299 2.194x10°°
RS ESERNEREL PG EST
Table 5 Variance analysis of morphological traits for body mass regression
R3] I Fl B ¥r e »
source of variance SS df MS
I3 regression 5991.447 5 1198.289 406.238 3.123x10 "
%7 residual 1389.319 471 2.950
&3t total 7 380.766 476
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F6 IR ZRHESERIMERENBEST
Table 6 Path analysis of morphological traits on body mass of C. erycina
[A]# 4 indirect effect
etk IS BRI B ‘ o
trait relative coefficient  direct effect = sek 5t '%‘ %ﬁ ﬁﬁg%{‘ number of growth
total shell length  shell height ~ shell width anterior length lines
FK 0.658 0.154 0.504 0.079 0.358 0.084 —-0.017
FeiE 0.697 0.117 0.580 0.103 0.419 0.072 —0.014
eI 0.865 0.665 0.200 0.083 0.074 0.056 —0.013
IESS 0.683 0.097 0.586 0.134 0.086 0.384 —0.018
LERIS247 0.258 —0.049 0.307 0.053 0.034 0.183 0.037
RT IFHFWZE SR IHMERERIRE RE
Table 7 Determinant coefficient of morphological traits on body mass of C. erycina

420N TS Tl FETE [HIESS AR

trait shell length shell height shell width anterior length number of growth lines
AN 0.024 0.024 0.110 0.026 —0.005
T 0.014 0.098 0.017 ~0.003
FEIE 0.442 0.074 -0.017
[IEZSIN 0.009 ~0.003
ERS 0.002

Y- AR (-0.017) A ULERAR AL LG A5 R
XA R R R R RS 98, HARJR e KIS
o ITERR Al s e B i e, R RL7e SadE
N EEAEIR, RS R AI5E i o PR %

3 e

Fr il in B REE, QFnER, 28%E L
(26 B HEF I = 52—, Bl BRI T B A
Pio KULLIAE, o 2o LA o B Pt il — i 1 b
RO R A Il s vy B A A B O
PTAE RN T B WSS . AT &I
AR AR S R AR K (16.86%), 5w a5
(C. angulata) ™ FifLR 0 25—, Sl HMA
AT IR MEIRA B RAEE W 1.

At AUl s PR B30 P R T BT A A AR I8 3 P R DG
P (P<0.01), VEEHBRE ReHR (e, em . ot
F2) A, ARG T . RS A KA
SR TR DG, T ES ARl G e
FEASMRIHA TR A B 5 RS, Bt —xt [ 4E
TR VE . BRARAS DY X B AR BE A 1058 N i
FTE RS TRT, RIHSE AT K 5 A AR BRI

1E = bl (VIF>10), H VIF 232514 19.079
1 14.473, HIBRFeA G #E75 IR LG 4 b 2
1 2 i [ SR PEARE RO (VIF<10), B &l
TEHEST A BR R DL =50 FR B AT T S MR e
R P [T U1 5 R, AR D [ ) 2R 0 S A 6 1
ZEW . BIR T WA K TS - G K R
S5, Huo 25" AL O [0 )9 2 50K 5625 S5 50 T F
AR RIS B (P<0.05), AIBR T P>0.05
(52T AR A 0 R4 IZ A ] IF 4307 4 0 [ 09
RE I EE R, BIRT 2 MBEAR 4 5 “ 405
157 A A I ) i B L3 KO BB MRS
Koo T AR R A 2 A S Al R T A bR X
VTR [ R, RIS SRR FETin
8 A ) f 1 00 R 55004 W S 3 (P<0.01), O
W A s EAp 0 FEDR S AR A DU
RIS R F i, &P S 5% (A Bk B 0BT
WIS G, S8R SERMARALK) X
A I e £ A [ 05 2R 504 W B8 (P<0.01), AR TCA0
S AT B LR R, ARBESE oS IS Mtk
(LR AT S R, 6 ST APEIR 0 7 22 0
B TN F 10, BIZELE MR R, a5,
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(AR 2 G P TS R XA i 1 P s [ 05 R 5017
WEMHRIAREN, FEKNMAIEE (P=0.611),
WG SA)E, #Ear LAl G 5 SRR
HAR B [FH )5 BN Lyy=—44.420+2.064Lgy+
0.233Lg; +0242Ly+0.173L o — 0.078Lgy, R’=
0.812, ASLIG Hh AR Il 22 36 T A PR RO A4 ot 2 1)
FISEHE%L R'=0.812, ITMIZE TooE REEM, Hiz
VT 1, AR ZEOE AT PEIRE BT R<
0.850 15 A 52 ma At il Zo i A I £ 1) 22 [ AR S BR
T BTSSR A HA ™ R HA
ATRERY A A A TR LR . PR . AT R &
K. sEREseg kg,

XRE S B SY 7 8 5 BEARKUZ (Babylonia
areolata) KPR, FETER MR RIS EK (0.373),
HUO IR R B F5E O Tt mrs ki
FERXMEGE 5T R 5T BT ER B DU BT R Y B4
AU oy N A =100 B R it S EA I el e B S H IR LN
NS AR, FETER BT A AR DUA BT
EGONER S Al N A S SIS R 1 S8 e
XA (Crassostrea gigas) THR 5 & 1Y H 1%
B (0.477), HIR 3555, Zhang % BF5E
R IFETEN SO R T i ELESY R K, SR AT
A A A B B R R 5 A SRS R s ke
FERXT 1AL DIV BT i LS R K, 5E
Xt 2 BAFL IR DR B O e st
W RN 4. 9. 11 A4 (Sinonovacula con-
stricta) Frin R CHWT 157 AR S A
KSR . 298 o, AR By
R SERT SR AR I TR AR BT i i A K. A
5 A IR A1 2 A A T e 58 ) e K ) R e
B (0.665), Xif HAA 5T 5 e R AU KL 76 i
(0.442), VLIAZE T2 M Az Al 2o i A o f ) 22
HZE . Z4R S5 EZ AR, Al 5e A
DR ETs 5. NG SIE . A 5 TEARHE
BIAR, HAERIEAEARRIARKBEL, S
HEREE SR B SA T E R

ANIFFE I A XA A1 2 i B A MR R AR o
HEATIRAR S AR DG /AT, A SRR AR Lo e 1)
Fe e W AR ) EZIE SR i £ ool
VA AT ST T Rty Al i T A5 P PR AR T 1) e
HEE R, Hrf R7=0.812. ASHFgE 458 0] Mk
MG R B B AR LS
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