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Path analysis of the effects of morphometric traits on body weight for
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ABSTRACT One hundred 3-month aged Paralichthys olivaceus were randomly sampled for
measuring five morphometric traits including full length (X;), body length (X,), head length
(X3), body thickness (X,), body height (X;) and body weight (Y). Through path analysis
and multiple linear regression with SAS 8. 2 software, this study estimated the path coefficients
and determination coefficients of each morphometric trait to body weight and dissected effect of
each morphometric trait on body weight as direct effect and indirect effect. This study also con-
firmed the main morphometric traits influencing the body weight of 3-month aged P. olivaceus
and provided data support and optimal measuring indexes for selective breeding of P. olivaceus.

The results showed that the correlation coefficients between all morphometric traits and body
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weight were extremely significant (P<C0. 01). The path coefficients of body length, body thick-
ness and body width of 3-month aged P. olivaceus to body weight were all extremely significant
(P<<0.01). The total determination coefficient (R?) of all selected morphometric traits to body
weight was 0. 945, Indicating that the morphometric traits included in this study were major |
factors influencing body weight. The insignificant morphometric traits were excluded through
coefficient test of partial regression, and then the optimal multiple linear regression equation
was established as Y= —14. 988+0. 763X, +2. 997X, +1. 089X;, for which all included partial
regression coefficients were extremely significant (P<0.01).
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F8F Paralichthys olivaceus J=— M EE NG KFHEEF AR EERFH IV EKBRAE, RAREB KA
AR FTEMEZ —, HE B RANHM BETAFZAERHARERERTHOREMEEELATLE
P.EMEREZE . FHEMERBME. A TEBFEICR, LA REBEEATREEUNEETMH. MHHETE
H#EMEBRP . AEEREENFMESRER. B TEENAGNBRAE S ZHKHER, REBRATES
HoMESERNAESGERER. EHL, FIAERSTMESTEES, BlERAEN TERSMER, i
AXESERGFEEBELT M EMWEN, BEEENLREL.

BRAWHEITENASH E BN A T2 ESFRBDFH NSRS EEERGEEER . XA
2 (2002.2004) R FHAH L M4 B A2 b7 FL 2 J0 BEA BT 9 i 2 BIST#EFLB I Chiamys farreri 56 R}
PR AR B M UR T LI AR Litopenaeus vannamei £ & MRIHEFE B A F WM RET THE K
BREREEERWHXRECG S NHENERIE T ENEZEERNZEER.FRTERERENE
SIS, H R AL T HIS R B A I AR . B I S (2007) X o E X R Fenneropenaeus chinen-
sis EAMRIT R EL WHT TEAMOFESEE L B L UESERIVEEBNABERERN S LN
BEIPAFE, e R R RN EERESER, AP ENFESE SRS EEFTARMAKE. ¥
WH % (2008)%F 1 @ MFER B3 U Patinopecten yessoensis T SR E MR HAR N . KA TERHER
HERHFEREMREEE BT Z AR, AINER N REEFRES-EVRRKE. XNERNE
(2007) FIXE 5 345 (2008) F AKX AT B R T T8 4 SIS T B K3k & )1 Pinctada maxima MR
PR AT B, S R R LR R IR . B RS2 (2008) R A SE 400 i 1243 47 F0 45 7T Bl A 40 7 B O B 58
BAEH T SHAR T Portunus trituberculatus TGS ERHE BN HE MM EH BT FTERSHRGAEN
JCEIA AR, A =R FEE MR ISKYE . 721 €7 Hi, Deboski 2 (1999 A7 T K PG ¥ &k & Salmo
salar WK R E EE R HEXHE LB SERS RN &BOMEXN, FETZ 0B P, TRAUBSHE
Rx HB BRI S BNMIT. KK (2008 BFFR T KEEHE Scophthalmus maximus WEAE fEK M4
KERARRENGBRYMELE . HEHZLRBEMFLREY TURENKEE, UERALE AT BHNEITTH
HFER., EFEFQCODMR T REFNLERAEIERSEREZ M XR . HFRABRLEAN T ERLT
Uek A8 BB ASEMAIHEEN L TE AR, WsEn ks 3 AR aEEN TETESER,
R KB BT 55k B 4R (AL S K R AR O I BE HE A

AT AR R AT B AR A A, XA TR R O B R A BT A MR B E AR PR ISR R R,
FHEARET RN B EERR BT 3 ARTHEESERSERBEORMELTREREFE, IR
IF 6% 1% B 4R (AL 5 B 500 A ER AR ) AR AR
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1 #HEMFE

1.1 SRIeH#

2007 4 7 A N ILZRHE 65 9 BH B K 7K BRA R BT M T E R R P BEALRE IR 3 i o 84Nk 100 B, # R
JITFH B9 SR AR B R S LR 8 45 AR 1 3~5 SR RRIEFAE T 6F . M RAR B (D ML K (XD AKX,
K (X)) R (XD FR 5 (X)) 55 5 MBS HFI81T

1.2 MEFHE

AL AW R R &, B2 0. 0lmm., ES¥SHNE S B2 EE % (1995 8 B AR
fE. PSR TRV E R E) 0. 01 g,
1.3 SWAE

B MR R AUE N E 25 R AV L G5B, A A SAS 8. 2 B w45 MR 1) 28 17 40 56 1 20 8 A LLTE S MR Ry
A AR B XA B Y 22 90 BUH AT, 7 1 AT 2T 08 2 (2003) . 270 [HH 40 A7 78 31 1 4% 11 25 5 19 A% HE AL 89 O 1|1 0
FH, BD Ay R T 2 M RO A T B A AR R 45 A BB A MR TR A A 56 R B T SR 18 B MR BY e i R BRI
P PEAR ] A e Rl e e R . @ X BRSO WIEH R BEHEE . JIBREHA D ERE SR A
B, RmEHABSNR EEN AT BB BN S ITAE R, X BRI IA R,

FH 26 R B 12 R BCR e R B8 20 0L F 1 B 25 (2007) X m B S IR TB 745 bk S 4 T i 850R i

k
I, ZBILERMERIAFTBEER . v, = a+ D Bz, T e p = 1:2,0,m
i=1

:_EtEP s Vo ﬁﬁ%mﬁ%ﬁq HT}E@E‘“}%{E’Q j@ﬁﬁlﬁ 9/3] ’ 32"' ’ Bk ﬁﬁ@ﬂﬂ%ﬁ,el » E2°°79€, %*HEZQTL
HIRMIER 3 N(0,6%) HIBEYLE &,

2 BREHW

2.1 FrMERMRBESH

FAERMRMERERSEHRITSERIE 1. AR I ATRUEL, SRS ERRAE LR RBOLREE,
RRENER AN RS SERERENE R REOR.

F1 FUSEREXERORBSHEG=100

Table 1 Phenotypic parameters of different growth-related traits(z=100)

LD 4 () £ K (mm) & (mm) % & (mm) AR (mm) 5 (mm)

Index Body weight Full length Body length Head length Body thickness Body height
SE# {8 Mean 2.985 71. 606 59.903 18.521 3. 060 22. 835
FRAEZE SD 1.023 8. 811 7. 461 2.212 0. 431 3.010
WREAB CVI%) 34.3 12.3 12.5 11.9 14,1 13.2

2.2 FritEREAEXRER

3 F % F 6 A AR O SR MR (8] 9 A1 26 R B AT A5 R L3R 2. PR E) A9 MO0 R B A BIAR B 3 K F (P
<<0.01), H¥RIEMSR, Hd AR 52K KK RBE R K RIERE B R RN, EEBSERSE
BUE B R R B, O 5 AR B AR 56 R U R MR S R B B SR R R
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Table 2 Phenotype correlation coefficient between different growth-related traits
R HRE £k (i3 B g 231
Trait Body weight Full length Body length Head length Body thickness Body height

& F & Body weight 0.961** 0.963** 0.846* * 0.823* " 0,944+

4% Full {ength 0.986* * 0.879*~ 0.816* 0,945**

#£ & Body length 0.890" " 0,812 * 0,947**

3k Head length 0.735** 0,849*

4k & Body thickness 0.764**

& & Body height

W RRERRBE(P<0.0D
2.3 ERSERMEERGEESREZEXRENYT S
R3 FEANREVEEREMPYEEST(EKRESE 2009
Table 3 Path analysis of the effects of morphometric traits on body weight
B ICEXE HEER Ja] 8% 8 A Indirect effect
Trait Corre.la‘tion Direct . 2k HE Lk e wE
coefficient effect Full length  Body length  Head length  Body thickness  Body height

24 Full length 0.961** 0.219 0. 742 0,422 —0.061 0. 097 0.284
4 Body length 0.963% * 0.428**  0.535 0.216 —0,062 0. 096 0.284
k¥ Head length 0.846** —0, 069 0.916 0.193 0. 380 0. 087 0. 255
{& B Body thickness 0.823** 0.119* "~ 0. 704 0.179 0. 347 —0.051 0.229
&% Body height 0.944 "~ 0.300* " 0. 644 0. 207 Q. 405 —0.059 0.091

Bt FORMERMR BE (P<C0. 0D

BB AR AR BAERRBR ML RBOH A NE 3, B3 AH, A B AR &R
BEBHBBRBEKT(P<0.0D), 2K ML KIERRRRZTH B EKFE(P>0.05), 7EXEHBHER
FLEKRBRERR(P,=0.428) B K ; R KRS (P;=0. 300), 2K (P, =0. 219) , & B (P, =0. 119) ; k K Xt
P B AR R B(Py = —0. 069) Hy Ff, BEBA L X 3 A I IF 8 44 R /R i B4R S R R I AR A

AR 36 R BN L BB, TR B SR SRR B ML R () BIAASERNERERGERRE,
PRI E o E R B AR (S ry PO RIS Bl 7,y = P+ Sr, P, S5 R RKR 3(KE B% 2007),

3 3 B3 AW FIRMATBS LRI TR KR BRI A FEENN ., SERBHEERERAME
KRR E BB R K. &I A MR X R B 6 R 48R B K ARk K, Bk KX AUR B B
HR Ve R . FEA TS MR B A 1R B AR 8 A K B P A B R R B

2.4 FERESUERTERBIRERESW

BANE AR AT B AR (0 R R B e R TR LR 4.
£4 ERSERMERRORERQCEKES 2000

Table 4 The determinant coefficients of the morphological traits on body weight

PR 2k ik %k "I s
Trait Full length Body length Head length Body thickness Body height
£ Full length 0. 048 0,185 —0.027 0. 042 0.125
{4 Body length 0.183 —0.053 0,082 0. 243
3L ¥ Head length 0. 005 —0.012 —0., 035
& B Body thickness 0.014 0. 054
0. 090

& & Body height
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4 XA L B RBUE D A PR XA BB B PRE R XA DL B S B R R B B SE R P E R
“HEREBMEd=0.945, RPN 3 ARTHEEENFTERSERYEGAALT TS, Heh, Kk
ERBEK, &5 MESERMERESREREN 19. 4% B KEREHEFAREREELR, &5 MBS
PR A BB B R GE R 25. 7404,

2.5 ZTERFEES

WEESEROBEEREHTEERERE, ERNEXSFA. BEERMEBRBRAEENER. RS
BEMHER,FALELZTRBANFE.
SARANERET FRBEMEREN SEAERSEWELEEFTER.
Y=—4.988+0.763X,+2. 997X, +1. 089X,
KA, Y X X X B A BEE () AK (mm) R (mm) & (mm)., EARBIEFENRERK
R*=0.943, FES/WER(E ORMW, RIFAXREABRBE KT (P<0. 00D M EHSWMEZERFRBE.

F5 RAPRYBEHLS

Table 5 Coefficient test of partial regression

R BE E4iS i B S e &
Trait Intercept Full length Body length Head length Body thickness Body height
|
ﬁlﬁ”ﬂ%\ﬁ . .. —4¢. 943 0. 254 0.586 —0. 321 2. 813 2. 83
Partial regression coefficients
¢t {8 t-value —23.07 1.43 2.68 —1.31 2.81 3. 89
B # ¥ Significance <(0.000 1 0,157 4 0.008 8 0.1950 0. 006 0 0.000 2

K6 ZTEEMBEIH
Table 6 ANOVA of multi-variance regression

L HaE B H ¥ Ffa BEME
Index DF Sum of squares Mean square F-value Significance
[6] )94 &) Regression model 3 97.574 32.524 525, 82 <0,000 1
5% 2 Residual 96 5.938 0.062
B3t Total 99 103. 512

3 it

3.1 EXSHMERSTHBRAREKR

BARSHTRR B AR B R AR B 2 8] A R R YR 400 B AR OESMPO X N ZE (BHRERO M EEEA
MEEER. ABES, RASESERSEEENARAEEIXAREFNKFEEZRBN BERAMNE
REYW, ZERESERMERBEOEZEZEREFOS . Kb, LKA RE N EEZ WK/ AR [AERE2
Tl K BRI ARRET A RBEERARR WE T ARER, SREXANSERERBIEMMERX. 7
T3 5 45 MR TR R A 36 R BT R B T TR AR B R B R BB B0 R R RV T E B AR 3 AT AT R AR
SR B0 43 Sy B He R 8] B R, AT E— 25 4R S R R R B EZTR SR

3.2 ¥m3ARTHERBHTEREERNOBE

MR 42 TR PO E BB AT R, 3 A I 2T BT (4 I A A4 JE X B i B B 3 A IR B 3
K 5 o D R A R B A R E R R, BT DU PSR TR i B AR U B F A R . FER A
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FAXIT B R b, HT BB RO ARE RO, A H& B R RWKER AR E R R TR
Rl ERFH S EDOHE LT AR P HRERBROERE EXFRET 0.85 0, RO WIKER
MEZGRBCERIGI/PIMHE  2002.2004) . AFFRF LRI TR # B HE RN 0. 945, LB
w3 ARFFEFENEZVESMRYCERALTIES . HABBTEE 3 MESHERY B RERE N
0.943, L AT AULBH , BRI BR TR SR A BB AR E X EmEBU/N . KK E KRR 3 A 8T 6k
REHERBEMER., EFRFQIODTRT 3 ARAKENYARUESHERSEEZHYXR, AAEL
A EER AENRELEZHAEN EERSER FEHXSEREK AR AERENMERS
BREJLMZRE, M TR TEEEFYRORBF MM EERENERETERME—B. 2HFR%
wWE ERIFEFL2BER-FLHERAR EREWMESERN B REENEREXF MY EEREE
Fo BB RGBT B SEROHE B EENLEZ L AT kT RIS RE
MARHWEEIR . SREF Q)N K 6 8 AE KRS THEWESN, RALK BRKMNERHEY
AR FEMER, XEAARFRA B REFOBSERMEROEREEER. £ WE QI AR AR
R IR SR X A R R A ORI R YL AR A RER AR BN EEESEREEER ARG
FEMERMERESER. MERE Q06X DR N AR AKNPHRK AR TRMEERRATT
—AEZ B BRER U B, 88 2 T B AT I Tk, RIS WA KB B ) e D R BR B DL R R B R R AR
FEER. FARAARKTFEEWETENESERESFEER ARAAEHE A REESRERSE
FTHE—FHHEN.

3.3 BE—IHRMPEA

BEHMAREFFEFRFTIE T L SR R TR MR . AR ELN 3 AT Y 5 MES
PR BB, M RER T E ST ER T TR T 3 AR T ST SR AR B EBERRE
BYER.BE TR 3 AT BN, R H 5 MESHRER RN BRRERENY
0. 945, FRBEERY P, =0. 235, LR TIRE AT & fER R B (P; =0. 300, X BB BT IE S 4R %4 3 A
BTG RBNMITEA R, B BEEAFTFH— BT,
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