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WEAFERRNEAERE, OMERAWEXXRARE X RE BN EHE
B ARNWEBEEAETER, RBHEAMK 126 REABANK3 RAEETFEERERE
WA RR I, L6 R, MEHRKX) BEHX,) REX) FREY) H@K
E(Z)MARNE(W) , 2T EHXRE R BEINM A ETETUEBER Y 8 X EA
BRAREMARANEEREENELERR AE R B RMX R, T B T BB ERA IR
RINBHEREGE N, EREXVADNEABARK AR RBHEREREAERMARNERH
REZBHLERBEAF(P<0.01); ZH AHAEZ UMUK AKENZIERR, RK. ZAR
PR RAERNETERN R, MBALAZ3NRRERWERZ ;U R NAZNEY
TERFRARL, AR RENEALREE  RZ R B ANMEREBBQNMERT — B EWR
B ETEHAML ARFEFIF . EXTRK . ABE ARAAKAKERNRNENE RS
A2.(1) ¥ Z= -128.573 +1.355X, +1.407 X,; W= -8.216 +0.869X,;(2) #M¥ Z =
138.493 +1.082 X, +2.524 X,; W= -11.855 + 0.955 X,;(3) & Z = -133.939 +0.606
X, +0.679X, + 1.709X,; W= -9.525+ 0.896 X,, i3t M W 6 & 48 % 047 2 H MR 8 o 2%
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SRR T R B T R R s A R 5 A X AT
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B K, 2 LA TR, FREiHE
W B—ERIE RS R AT
I ARRIET, 'R TR, H e T
PR B B E

ZIATE &S AT K FREF AL
A= BRfET. XI/REE™ FIFIAE X047 B
BRI EIH T IR T LGRS MIRTE
PRI B AR e A X A B A 1
Rhodes %" 47 T Wk AR i R BHI KR,
SHRKERZRKIMEX NREESHRKE
PR LA R ARG Bk AL B9 B E R D6 R 5 BK
4% 72 (O 4 8 T 4B B2 #8 ( Eriocheir sinensis) —
RS BINRIEAS MR R R RRCR 7, A
2% MEWHA LTI MR R E A5 5
P, XEHRY REAN TR, EEA
R ZuEIB R B AR R AR,
KT HFER AR TSR TR P R B i 2 A P e UL 2R
HIRIRRCR DA B A S Py 1 1 1) 22 5 LB BT 5T
RIWARIE . ABFFT X HF 5 DL MEA: | Atk K R
AREEER S REEMARIEZ HI LR
AT T 2, R L4 BRI BE
IR, S T R MR A R L AR kA B e L
B FERB R R EEMBERERRN RN,
HN. TR E M EEILER £ uE TR,
o 35T TR SRR R

1 MRSk

1.1 ##
FER VTR T B FE LR A IR HE S H AR T AR
MEg 3 & EAFERA I 126 R, KM 63 J,

S E A ERER (X)) TR (X,) R
(X)) MEEHEREHREY) BKEE(Z) Fx
(W) , Hrp#pE AR E I EHR, 3
H &R 6 S R BB
1.2 #RRAEREREUE

k. R RS RRUE, Hhxak
8 W R RSN R KIER, R RIE AL WK
BREEE, emte e MBI E &M R R B
RAEFREHRE, HPEERERAT 0.5 ~1
hEHEN 2B RERBERIAE THREAL
HHAWER; AR ER B AL
HE,
1.3 SHAE

R E & RN ESREv S5
R\ EREAS PG R)G, 7 31T REM
KA SR T bn xR R BB AR 4 T
YE REOTE, BN T X SR 3 EH R A
BRI, R BAB R, TR AR
F¥ESHICBR6, 12],

2 HR55H

2.1 HERHRESHSITE

Bl iTe R & 8 R B ROR 23 2
BHEHREMAEETERE L, R1 T
W, Z AR Fe s I 521 (H 1A 120 mm, B R T 585
M DL SRR 55 16 MR A X T M I, 1B R B
HEMAFUER/D; SUREZRE , ISR E &
R, REERZ, HRMREEDN, S5
B AR S BN, MG RE B2 R
Ko

®1 NREAAUSHERGRBERITE

Tab.1 Patinopecten yessoensis apparent statistics of various traits

IR WER X, (mm) ¥(g) Z(g) W(e)
Witk female 63 119.861 1£6.384 1 116.008 6 £5.595 2 30.750 0 +£3.062 2 197.927 5+30.9409 71.853 7+11.9139 18.5044 +4.378 5
P male 63 120.0502+7.6391 117.222 1 £6.388 6 30.942 2 +2.410 4 201.807 9 +45.880 0 69.466 8§ +13.9519 17.700 5£3.979 0
IBE mixed 126 119.9556+7.012 0 116.615 3 £6.0119 30.846 1 +2.746 3 199.867 7 +£39.0218 70.6602+12.976 4 18.102 5+4.186 3

X, (mm) X, (mm)

2.2 tEREREX RE

B2 2 ~ 3R 4 W I, Br) &k A 9 2= 2R
KEJBR BEIKF (P <0.01) , R Frifsgindt
IR A BRI ERE X . AR U4
REBEWRMXERE, HESEHEENHERX

KMEEFER > 5l > 520 SEEE R
FARBERPERFEHE > KEE > H7RIE,
FERPRFE R ST Fem B AR R, [BHiE
ZFBBEKF (P <0.01), TR EFRREIHEX
HAR R LN EBIPRZ AR BiR &, R 5
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RERE SRR ENMHXRE . MHERERHR
FRE, RRSWEREREPFIEMK, A5
HHFRRMERE &R L IERE RSN, AR Bk i
RIBIFRBNEAIIER X
2.3 @R RAEHEREERRH

FEFT e R MR, e R X R A E R
M ECR, SRR R M B/ s X A SE LR B2 e 4K

YN :FEB > 5eh > 5K (R 5) o HEHXTHEE
R IARYCN 58K > 7R > 5e i s WA S ILE /Y
KOOy : R > FeK > Fil. BHARTER
PRI E RN 5258 > FE K > 58/
XHAFEALE KKK N e > 52K > e M.
M RAER_ERE TUATE AR SR B R
HBARE > ASELE,

R2 WHFRERERKEARBEEXREY

Tab.2 The phenotype correlation coefficient between the traits of female scallops

HEAR traits X X, Y A W
X, 1
X, 0.8557%* 1
X, 0.3951** 0.3251°%°
Y 0.7380° " 0.740 4% ¢ 0.6383"" 1
Z 0.7167°" 0.753 8" " 0.5686** 0.8789°" 1
14 0.5136"° " 0.512 9 * 0.6077°* 0.776 5°* 0.7858"* 1

T o018 =0-318310 g 196 =0.228, * + FoREFHBE, K3 MK4[A

Notes: 1y g1 65 =0.318;15 g7 196 =0.228. * = Means significant difference, same to those in Table 3, 4.

®3 HEETFRBERIERKEARBEXREY
Tab.3 The phenotype correlation coefficient between the traits of male scallops

HEAR traits X X, Y A W
X, 1
X, 0.9087°°* 1
X, 0.456 4** 0.4430%*
Y 0.8294°" 0.8477%° 0.5671°" 1
Z 0.7913°" 0.7579*"" 0.706 4% * 0.8142°" 1
.4 0.630 4" " 0.6122*°" 0.5786" " 0.6781°" 0.8276"" 1

R4 MEBESIFEERERERBEXRY

Tab.4 The phenotype correlation coefficient between the traits of mixed scallops

HEAR traits X X, Y A W
X, 1
X, 0.8828*%* 1
X, 0.4158** 0.3759*%*
Y 0.7919** 0.8014°%* 0.5939*°" 1
Z 0.7556" " 0.7396"" 0.6161*%* 0.8233°" 1
14 0.5650"* 0.544 5" " 0.587 6" " 0.690 5°* 0.8027"°" 1

RS5 FREREBERNEINERGER RYEXEY

Tab.5 The path coefficient and correlation index of the morphometric traits

on the anatomical traits of Patinopecten yessoensis

At HERR SER R BN FEEL path coefficient and correlation index
group traits Py P, Py R?
VA 0.116 3 0.541 6 0.346 6 0.688 7
Q female
w 0. 067 6 0.297 6 0. 484 2 0.481 6
VA 0.455 7 0.1531 0. 430 6 0.780 8
& male
w 0.313 5 0. 167 2 0. 361 4 0.509 1
VA 0.3277 0.314 3 0.361 7 0.702 9
{&& mixed
w 0.220 6 0.190 2 0. 424 4 0.477 6
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HiZ 6 ~ 2% 8 W LA i, AR 550 DL MM Fe
RREVMBRBENARNENEZRR, R
ot AR G 1) B4 A (0. 600 3.,0. 446 0) ook,
HIR T HEMEM TR 5250 RN
BEAMARNERNN EZEER, Fom R E A
FelLE B[R4 AE A (0. 604 9.,0.445 0) Sy &K, H
WRTEEEM, 78 FEx 4 5 MR i w 324E
BN IRA AR RN HAE A IE RN ERER
(790.361 7.0.424 4) &K, R GERXT KA E
FIPASEALER 59 TR A AR, KT 7e TG TR 4 4R
A, AR TERE,

*x6

Hi2R 6 KA , ME 1 B U AATE R X 4k AR Y
HEERER >R > K, AR R
YERISESE > 588 > Fe ik, Se R Xl Mok i L 3%
FERHARMA, EEEL R AR HK A E
TATENUE ; B 3% 7 kA, MRS I 52 PR 4K
HEHEEEATR >5 % > 52m, HARIE
HEZEMZR > 52K > 52R, 578 m g R
WERERFARBRK, EEEL R &R
WAEMAFNE; iR 8 KB, AR FM N e R M
R HEEREREMFRE > 5K > 7em, WA
SN ERNEREMARR > %K >7%H/, RN
FREEERRK.

I R 3R B DU A AR Xk G BB A0 T SR AN R 2

Tab.6 The effects of body shape traits on weight traits of female Patinopecten yessoensis

R{KE Z soft-tissue weight FIFELE W adductor muscle weight
AR
X r.P, riP.
traits Ty P, L] Ty P, L]
2 Xl X2 XS 2 Xl X2 XS
X 0.7167% % 0.1163 0. 6003 0. 4634 0. 1369 0.5136% % 0.0676 0. 4460 0.2547 0.1913
X, 0.7538** 0.5416 0.2122 0.0995 0.1127 0.5129** 0.2976 0.2152 0.0578 0.1574
X 0.5686%* 0.3466 0.2221 0.0460 0.1761 0.6077%% 0.4842 0.1234 0.0267 0.0967
Hr; - FRMERRY, P, - BERIER, P, - FEEH. RTHKRS8H
Notes; r; —related coefficient; P; — direct effect ; r;P; — indirect effect, same to those in Table 7, 8.
RT AR E RE AR R E R R L ER R
Tab.7 The effects of body shape traits on the weight traits of male Patinopecten yessoensis
R{KE Z soft-tissue weight FIFELE W adductor muscle weight
R r.P. r.P;
traits Ty P, y Ty P, y
2 Xl X2 XS 2 Xl X2 XS
X 0.7913** 0.4557 0. 3356 0.1391 0.1965 0.6304** 0.3135 0.3168 0.1519 0.1649
X, 0.7579** 0.1531 0.6049 0.4141 0.1908 0.6122** 0.1672 0.4450 0.2849 0. 1601
X 0.7064** 0.4306 0.2758 0.2080 0.0678 0.5786%* 0.3614 0.2172 0.1431 0.0741
=8 BEWFREREEERREERHA TN ER RN
Tab.8 The effects of body shape traits on the weight traits of mixed Patinopecten yessoensis
R{KE Z soft-tissue weight HIZE]LE W adductor muscle weight r;
R r.P. r.P;
traits Ty P, y Ty P, y
2 Xl X2 XS 2 Xl X2 XS
X 0.7556 %% 0.3277 0.4279 0.2775 0.1504 0.5650 % 0.2206 0. 3444 0.1679 0.1765
X, 0.7396** 0.3143 0.4253 0.2893 0. 1360 0.5445** 0. 1909. 35420. 1947 0. 1595
X, 0.6161** 0.3617 0.2544 0.1363 0.1181 0.5876** 0.4244 0.1632 0.0917 0.0715
2.5 #EERMBIERORERES T PR, AR R A X R
FRI~FR 10 FHSWNAL LA T EN B HTRM, IFRE LR e SRR

IStk B 3 SR B B e LE Y B E R,
XL, B T R ECRIE X E B R
TERE AR DUMEME R RS R RE R
B0 X B B AR S BRI BB 55, R AR
BrR s rs e R R R R R E A PASE LE R F

KEEMREBRE S IHEA L %%,
42.59% \17. 44% , #ft P 40 26. 60% . 3. 00% .
23.74% ,JBA 4 15. 28% .14, 06% ,18. 61% ; %t
P LE € R B 4 A ME 4 0. 96%
1.84% .48, 67% ; HE ¥ 4 16. 66% . 5. 50%
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25.65% ;IR 440 10. 19% .5. 15% .37.70% AT Lk~ 25.65% 37.70% ) Bk, R MASNEN T E
B, AEERREAREMHREERERAT HFE, SEEFRERGEEHRIR I EREED
5 EREMNFHEUENREREE (48.67% .,  Rekd—R KU FAF,

x99 M @HIRREREEERNREEFTARNERNRERY
Tab. 9 The determinant coefficients of the body shape traits on the anatomical
traits of female and male Patinopecten yessoensis

female @ male 3
AR
. zZ w zZ w
traits
X, X, X X, X, X X, X, X X, X, X
X, 0.0135 0.1078 0.0319 0.0046 0.0344 0.0259 0.2077 0.1268 0.1791 0.0983 0.0953 0.1034
X, 0.2933 0.1221 0.0886 0.0937 0.0234 0.0584 0.0280 0.0535
X, 0. 1201 0. 2344 0. 1854 0. 1306
3d 0. 6887 0. 4816 0. 7808 0. 5091
R? 0. 6887 0. 4816 0. 7808 0. 5091

R10 BEFRARFEERMNREENASNENRERY
Tab.10 The determinant coefficients of the body shape traits

on the anatomical traits of mixed Patinopecten yessoensis

MR VA w
traits X, X, X, X, X, X,
X, 0. 1074 0.1818 0. 0986 0. 0487 0. 0741 0.0779
X, 0. 0988 0. 0855 0. 0362 0. 0607
X, 0.1308 0.1801
Sd 0. 7029 0. 4777
R? 0. 7029 0. 4776
AL e R0, TR e R E W = -11.855 +0. 955 X, (X, <0.05)
MAZIEN LR ERER KN 17.73% BA:Z= -133.939 +0. 606 X; +0. 679X,
19.45% ;MR R R KA EMARINER + 1. 709X, (X, <0.01,X, <0.01, X,
R ERER KN 22.94% F120.31% ; R4 <0.01)
HEK . ERAKEENILEFRREBERR N W= -9.525+ 0.89 X,(X, <0.01)

27.65% f125.86% ,3 HRMBAANMHTINE  He, Z hEE (), W HHARNE(g), X 5%
HitFREREZ R AR, H 15.51% .16. 31% K (cm) , X, % (cm) ,X,55 5 (cm) ,

M12.711% S 2T 22 R K B3 AR B A A1 1
2.6 ZTERAEMEL AEWBERR TR, BHXRBIAREE

RIBLITOHKLSHTFERE R HE, B (P<0.01) KF, 7edF3E AR R KK S

R SEHEROMEXRETERREZEIE  wEES, g5 S S HR EE R BGAR B
AR BENEE, TUBTEIEMAT, 28 EE 2P <0.01)KF , BH455 K SRR EIH A
SPHREIH RN 2R BERRE, B TR, ¥R BE(P<0.01) AF, BAHEK 55,
Mt RIRA =ABAIRTE IR SR SEpmEE 2B AR 82 (P <0.01) KF;

USEESE VLT STPSEALE R IRIE H , 52 58 KO 4R 151 05 R B0k 24K
WEME:Z = -128.573 +1. 355X, +1. 407 X,  GEKFE(P<0.1), FEREEHE LTRSS

(X, <0.01, X, <0.01) KAEMEVEA SEm 7 ME MR 4L B 1 )5 R B A

W= -8.216 + 0.869X,(X, <0.1) B e PSR i L O R e S 5 SRR Al

Wfk:Z = -138.493+1.082 X, +2.524 X,  HRBERARDE MR B T HE, LA
(X, <0.01,X, <0.01) SRR B . 22 B, A S SR
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WEEZ AL, Ui %07 12 7 (] 68 v S8 4 17
T ERRAE=

3 itig

3.1 BTEMNMERSKTENXER

HRE R R RBEFH N EEMHELRR
HISRA, REETHR TR, BEES THERN
BEXZAMELSHMEENEEXR, MEERE
HARBAERNARRRLR, REESGERNELRT
MEBT BEKIE . ABFFEPE = 8 AP 5 BT
B ERFE A R R K e R e T S A E
PR E AR X REIRBE (P <
0.01) i —BMEPHES LTI BEREE
F SRR X, BB IEH X5 MRE™T |
Bkt 4 O I HAL S Wy I BRSE 4 R ARSE, TR AR
Fh b o R 2R R IRE . ASCES X EFR
B IUES RGN E , 2P &SRB X R KX
HytdEEWREZm , o7 LLxF B R B i e R i
T E R, A A FHETH E SEN 2R %
BFE, LT LESES, 7 AHRR— &R
FIE SE A Rt /N IR, LR 3 B R B
FEMEREIE R s AT AR DA 5 L0 2 1 ff i)
R BEPE [B) B, B S i) R BN 5 2, iR 3R
Ji3 DL B3 B TR B8 A
3.2 BESWHESR

BER RGBS R ENIE R 2
RkRFRFRBEENKERYEEZ WK/
Gt R, ER R E FrEin 82 &M H0m
PR FETA R, 2B HREL , s Rt
BE, BEit o sBE SR AR HE
AT, EmRaR, R BT EHRE RN R
B RRYGAB B E KT N BB AEEM, 10
REPBZEKF, WEAZEER]EEZWMKER
HE SEER SRR B X RN BEH AT
BB, SRR AME R E K REEE TR K
THEFTH , MR/ NERS R B RFEK eSS
PR FERE , AR5 Il B 2 B xR RE
HRRIBERR B EKFE(P<0.01) ,FE5H
A8 AR &
3.3 ¥mZFEEMASIENESERAORE

HERBMX O ER b, T ER RS
FrfnpeE RE e, RA UMEHEH R 5% H

B XHRAS B B R IE R PR IE[E e &
B R Sd (EBMELE R =3d) RTFBRET
8% i, RKAXLMKEENEFEALTEE LK
', A, ERIAE R* =3d 75 68% LI L,
ZAFEIE R =3d 72 47% U, BREE AT
85% MK, BB fr 51 i T e iR B AR B B
WIREME SR, B R GF7E H A R
PR BB 2B/, X UL ER &
B R e E AR R ER SRR E
HEER;MAFRNERN R =3d B/0, B 887
TEH AR E B MR, X B MR T BB 5 I F2 8 9
M FRNEESAE KERIKAER TSR
XK, XAFTH—BHR, IFR R I3
BERETERA S, H & BEA (M MRS
HANEHHRYZFTE R, MATIERZR
TR, MR DL AR B AN PR Se L EE 7T 2%
T LEFEENEFEN R ES NRNE
e REI LR, 3 IR E T, LHER T
K HARMTHM=EEXEKR,

Z IR H s SRR AR TR
7o 58 3 R E B B8 RBGA B 2 B & KE
(P <0.01) ,HEpE7eK SEFExd AR B B 151 15 &
BrPR B EKF(P<0.01), BRAHRK.®
i 5e R ER R4 13 R E0GE Bk B K P
(P <0.01) ; =B 5w 5 X I s L E B4R 15115
RYAEPBE (P <0.05) K BEKF(P<
0.01) SERAHTRM, 5o R 75 5 2 5 el M P 3K
HEMFERR, K SEREEMEERRERERY
FERER, MBAHZ = m R m; =
MEHAAFTNEN T ELHERZRR, TK.5*
RN ERERAARE, 1R IVEEEREFE
EMBENHXRR, TR, RKER, TR
FHRE WL AR K, MR K, XA AT E R R
KRB AF, L, EBRm KA IL/EN
BB, R R R AR B[R] B A R F i R
HIHR

B, AR E BRI IR E BB,
FIFRUF 3 DURTE R BB, 434 T R 1R B4 4
KRR, HEREER ESHREE AR R
FEEE , EESTAE R A 1 52 , 3R H 2 AN R 1
HRREMERD ZEH&ENESEFER, A
HEFFEAHEISIKE
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Analysis of effect of body shape traits on soft-tissue weight
and adductor weight in Patinopecten yessoensis Jay

ZHANG Cun-shan', CHANG Ya-ging', CAO Xue-bin', LIU Xiao-lin®,
WANG Shi-huan®, XU Gao-rong®, YIN Xue-xiang'
(1. Ministry of Agriculture Key Laboratory of Mariculture and Biotechnology, Dalian Fisheries University, Dalian 116023, China;
2. College of Animal Science and Technology, Northwest Sci-tech University of Agriculture and Forestry, Yangling 712100, China;
3. Dalian Zhangzidao Fishery Group Co. , Ltd, Dalian 116500, China)

Abstract ; This study is based on the material of Japanese scallop ( Patinopecten yessoensis Jay) phenotypic
characters, and the objective is to analyse correlation relationship, define degree of correlation among
characters, establish the regression equation, and to lay a foundation of selective breeding. Data for this
study were collected from 126 Japanese scallops at three years old in Zhangzidao Island of Dalian City. The
shell length (X, ), shell height (X, ), shell width (X,) , live body weight (Y) , soft-tissue weight (Z) and
adductor weight ( W) of 63 male scallops and 63 female scallops were measured individually. The
correlation coefficient matrix was calculated respectively. Three body shape traits were used as independent
variables, the soft-tissue weight and adductor weight were used as dependent variable for path analysis, and
path coefficients (P,), determination coefficients (d,) and correlation index (R®) were calculated. The
results show that correlation coefficients between each body shape trait and the live body weight (Y), soft-
tissue weight (Z) and adductor weight ( W) are all significantly different ( P <0.01). Shell length (X,)
and shell height (X, ) give predominant direct effect and determinacy on the soft-tissue weight of female
scallops; it is the key effective factor. Shell length (X, ) and shell width ( X,) give predominant direct
effect and determinacy on the soft-tissue weight of male scallops; it is the key effective factor. But the key
effective factors of mixed scallops are shell length (X, ), shell height (X,) and shell width (X,). The key
effective factor on adductor weight ( W) is only shell width (X,), shell length (X, ) and shell height (X, )
give slightly direct effect and significant indirect effect through shell width (X, ), is the secondary factor. It
was clear from the result of high correlation index that the path coefficient analysis could reveal the truthful
relationship between the independent variables and the dependent variable. Eliminate inconspicuousness
factor, the multiple regression equation obtained to estimate two anatomical traits as; 1) For female Z = -
128.573 +1.355 X, +1.407 X;; W= -8.216 + 0.869 X;; 2) For male Z = -138.493 +1.082 X, +
2.524 X;3 W = —11.855+0.955 X;3;3) For mixed Z = -133.939 +0.606 X; +0.679 X, + 1.709 X,;
W= -9.525+ 0.896 X,. Efficient scheme of multiple trait selection will be made if we obtain definite
quantitative relationship between each two characters. This study provides theoretical evidence and perfect
measure target for breeding of Japanese scallop.
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